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Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage — 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Chuck Teeters 
(W4MEW), Mike Murphy (WU2D), Jim Hanlon (W8KGI), Gary 
Halverson (K6GLH), David Kuraner (K2DK), Larry Will (W3LW), Dave 
Gordon-Smith (G3UUR), Mike Bittner (W6MAB), D.S. “Jeep” Platt 
(K3HVG), Jeff Covelli (WA8SAJ), Joe Long (WA2EJT), Jim Riff (K7SO), — 
George Misic (KE8RN), Hal Guretzky, K6DPZ 


Editor’s Comments 


ER Issue #300 

We have received many fine comments about 
the special 25th anniversary issue, #300. I'd like 
to thank everyone who took time to let me know 
that they enjoyed the issue. I will have some of =qE 
the comments in an upcoming issue when I have 
enough extra page space for a “Letters to the 
Editor” column. 
Summertime 

It is finally summer, and I’m hoping that everyone has a safe and happy vacation 
season. It’s important to take time to enjoy nice summer weather while it lasts. Most 
of the country had a very rough winter and everyone I’ve spoken to about it is saying 
the same, and they are very glad to see it end. 

We have a nice lineup of articles this month, and I have a lot more planned for 


the upcoming months this year. 


73, Keep Those Filaments Lit! NODMS 


TABLE OF CONTENTS 


ere ck CP Wed IW APAL ON pide tela asnanss Waa ccd ened bapldencayp Pukndoae rss eps snake tik W3BYM 
RMSE apf ALO iN LECEt Re ait fin a cuics sexdesnsesges-taned= dese deogninbssadcntnapsndnrdyys NWO 
MTSE CR ELS Distant Be ob saat} nn nnn np goa poarch Sebo vlan bn ye andes enonsoyts KB3RQE 
Soenaravette ELE LOK 1-200 SW: Receiner...sucsiesicjecncsenssseorspeebegeneere WA8SAJ 
BESET a se ee ene, ee See en) ee | See | een Breen eee K3HVG 
Oa wericeman. s Aids from General Electric cicciccosesccsensicen! cos ticesisnevaeonverciosas WO6MAB 
eID CGE G cscs. 5 su Pau Sue gcc ny Saad BNE Svs een an te fs Wiens oh -¥ eobaappebeg Rede sade: ER Readers 
38 Obtaining the New FCC Commercial Radiotelegraph License ............... K2DK 
er erste torte PHT Event 20h 8 ei ee. 5 Reo sass cab ssn nncdadinrcorsesainess WoAWO 
Oe USO aig ae eo Oe aoe! 2 er er eee ee ER Readers 
42 New Book Review: Heathkit Test Equipment Product .......1ccccccsccecsees WAGVVL 
ee SR eR as «a Woe da co gotibknen choc thalians ode wedleceunbbe Sb eaesdong’ ER Readers 
Ne FI. sock since Aire ot Ane es aca eled s hbea ath « dacs du vvsivencchasecssodsde ER Readers 


Cover: Peter Costa (W1ZZZ) in Wellesley, MA, has a new K7DYY Super Senior 
| Class D transmitter. It’s interfaced with an R-390A receiver, with the “diode load” 
audio fed into an external audio amplifier and speaker. The transmit audio is fed 
by an imported large diaphragm condenser mic, then to Symetrix 421M as a mic 
/amp, a graphic equalizer, Aphex Dominator 2, then to a CRL PMC-300 clipper. 
| With about 240 watts of modulated carrier, Peter gets great reports in the Northeast 
with well-modulated signal launched from a dipole antenna. Peter’s other setups 
are 32V-2/75A-2 and a Valiant/75A-4 combos. (Photo Courtesy of Dan, W1DAN) 


The Safe Key + CW Monitor 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 
w3bym@pghmail.com 


Introduction 

If you have been looking for a very 
simple method to decrease the shock 
potential from your key, this project will 
be of interest to you. Most vintage 
transmitters have a positive key voltage 
to ground, a.k.a “cathode keying.” This 
to build, 


uncomplicated in design, and with the 


project is inexpensive 
addition of a CW monitor, becomes 
useful for code practice. 

The safe key design was published in 
my article A Parallel Connected 815 
Transmitter and Modulator, ER #295, 
December 20134 Uhis: prosecesis an 
expansion of that circuit to include a CW 
monitor function. 

I started this title and text by using the 
term “side tone” instead of CW monitor. 
After reviewing my vast collection of 
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Figure 1: The vintage J-38 key and the Safe Key + CW Monitor are mounted 


handbooks from the ‘30s to the late ‘80s, 
the phrase “side tone” was never seen. 
The only one used in reference to keying 
was “monitor.” 

From the Internet, the Wikipedia 
definition for a CW side tone is “wireless 
telegraphy (WT) and amateur radio, 
sidetone is the audible indication of a 
continuous wave (CW) signal as the 
operator sends Morse Code.” This’ 
definition certainly fits this project but 
its date of origin is unknown to me, so 
“CW Monitor” is more appropriate to 
use with the J-38 key. 

CW key monitoring has been in use 
dating back to the early days of radio 
transmitters. Over the years I’ve seen 
three methods used for monitoring and 
there are, most likely, more. The receiver 
was used by reducing the RF gain, 
tweaking the BFO, and/or shorting the 
antenna to ground. This method gave 
the best representation of the transmitted 
keying but was cumbersome. Then came 
the keyed audio oscillator followed by 


to a piece of Masonite™ board. All the circuit components are housed in a metal 
box measuring 3 x 2.5 x 1.75 inches. The switch S1 is part of the gain control 


that is mounted on the left side. 
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(NPN) 
BUX 
85G 


(PNP) 
2N2907 


Figure 2: The layout is noncritical — but the 85G transistor is somewhat critical as 
explained in the text. Resistor values are not critical and can vary 10-15%. Most any 
small signal PNP could replace the 2N2907. The 2-k resistor should be maintained to 


keep the low key current. 


the RF-sensed keyed audio oscillator. 
These last two methods gave a good 
indication of the keying but told nothing 
about the transmitted keying. 

After building my first TNT 
transmitter (Build a 1929 TNT Replica 
Transmitter, ER #288 May 2013), I 
needed a CW monitor for keying as I 
didn’t want to reduce the RF gain or 
tweak the BFO on the HQ-129X. Adding 
one more transistor and a few parts to the 
safe key circuit and the problem was 
solved. 

Safe Key Circuit 

As shown is the diagram of figure 2, 
only two transistors and a hand full of 
resistors — plus a few other. parts — are 
needed. The 9 volt battery replaces the 
wall wart used in the first version, making 
the unit completely self-contained. Both 
transistors are used as straightforward 
switches. Since the J-38 has a lever switch 
that inadvertently may close during 
storage, it was essential to include S1. 


With the key line plugged into the 


transmitter’s key jack and S1 closed, the 
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unit is armed for operation. When the 
key is closed the base of the 85G transistor 
goes positive. This action does two things 
simultaneously. The key line and the 
base of the 2N2907 are pulled to near 
ground via the collector to emitter path 
of the 85G. Both the transmitter and 
piezo device are activated at this time and 
for each following key closure. When the 
key is opened the two transistors revert 
back to their off state. Now how simple 
can that be? 

The piezo device has a relatively high 
pitch frequency but not offensive. The 
series 25k-ohm pot controls the piezo 
current thus the audio level. The piezo 
device was used in lieu of a speaker to 
save space and additional parts required 
for an oscillator. 

_ The key line was bench tested using a 
300 volt, 100 mA power supply. The 
voltage and current specifications for the 
85G are well above these levels. The key 
line for most vintage cathode keyed 
transmitters is usually below the tested 
levels of this circuit. The open key voltage 
July 2014 3 


is essentially the 
battery voltage. The 
short circuit key 
current is a mere 2.5 
mA;*hencea” “sate 
keye ptece.!) nd 
dangerous voltage is 
present to zap the 
operator. I would 
expect the battery to 
last its shelf life. 
hes oG 15 the 
critical part in this 
project. It must have 


a voltage and current 


Figure 3, Internal View: The gain control and piezo device are 
the mounted to the lid. Epoxy was used for the piezo device. The 
9 volt battery sits in a battery clip shown in the foreground. 
The perf board containing all the components is centered in 


specification that 
Bae Curie. 
transmitter’s key line 
parameters. I would 
50% the box. 


suggest a 
increase above these parameters. 


There isno requirement toheatsink |ygy 
the 85G. The collector to emitter 
voltage drop at the tested voltage 
was 0.7 volts. With 100 mA flowing 
through the transistor the power 
dissipation is only 70 mW. 

A second safe key circuit (Figure 


1K 


2N2907A 


4) is presented without a monitor. 
This circuit uses two transistor 
switches, a PNP and NPN. When 
the key is closed, the base of the 
PNP is pulled to ground. This action 
pulls the base of the NPN positive 


and its collector to near ground, 


Figure 4: Circuit Diagram without Monitor: 
This is an alternate safe key circuit that uses two 
transistor switches without a monitor. The 
layout is, again, not critical and the NPN 
transistor should be selected for the 
characteristics of the key line. 


thus keying the transmitter. Again, 
the NPN transistor should have 
appropriate characteristics for thé 
transmitter’s key line. 


Conclusion 
As a final comment, the normal arcing — current, the contacts will not exhibit 
and sparking that is generated at the key _—_ those conditions and there will be an 
contacts contribute greatly to key clicks improved received signal. 
on the receive end of the QSO. By using ER 


a solid state device to pass the high cathode. 
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Johnson Navigator Meter Repair 


By Chip Owens, NW@O 
1363 Tipperary Street RR #3 
Boulder, CO 80303 


Introduction 

The Johnson Navigator is one rig that 
I had always been curious about but had 
never seen in the flesh until January 
2013 when I found one at a hamfest in 
Loveland, Colorado. It was dirty and had 
been modified but still looked like it was 
complete and repairable. 

After initial 
cleanup and removal of 
the modifications, I 
powered up the rig to 
see if it worked. There 
was no RF power output 
and no indication on the 
panel meter. I could 
hear the VFO on a 
nearby receiver so at 
least the power supply 
and VFO were working. 

I wrote this article to 
explain how I dealt with 
the failed panel meter 
in the Navigator and to 
point out a couple of 
pitfalls that took me by 
surprise. There is an 
excellent article on the 
Navigator by Tom 
Marcellino in ER #248, 
January 2010. 

The Meter Problem, 
and. How I Solved It 

The front panel meter 
switch was stuck and 
only with great force 


an 


wt 
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could it be moved between the grid and 
plate positions. After a quick check of 
power supply voltages, I replaced the 
6146 with another and briefly tried again. 
A Bird 43 wattmeter connected to the 
output now showed a few watts of RF, 
but only with the meter switch in the 
plate position. 

As in so many other Navigator 
transmitters, the panel meter was open. 
A check of the junk box turned up a few 


possible replacements but all of them 
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- Figure 1: The Replacement Meter 
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To 6146 Grid 
.01 Disk Ceramic 
L3 RFC 
C25 
vate 
0-50 pAF.S 
Rm = 1714 ohms 
Vm = .0857V 
8.2k 1% 
O O 
100 Ohm 1% ei d 
O O 
DPDT Toggle Switch 
() 
-50 VDC 
Bias Supply 


I was able to get the 
plastic meter case open 


To 6146 Plate 


without damage by 
careful work with an 
L13 RFC X-Acto knife. 
Unfortunately, I was 

C34 unable to repair the 
i meter movement. It 


appears that the meter 
has a 5 mA full scale 
movement. I inferred 
this from the 
New R23 instruction manual 


WPOHMoB AN) that advises adjusting 
ae “Exciter” tuning for 
150 on the meter, 
which is labelled “250” 
6 at full scale. This 
+350 VDC would be equivalent to 
B+ Supply 


Figure 2: Revised Navigator Metering Circuit Schematic 


would require enlarging the meter 
mounting hole in the front panel. 
Thinking that I might someday find an 
identical replacement meter, I was 
reluctant to modify the front panel to 
accommodate a larger meter. 

With the meter open (and the meter 
switch in the grid position) there is no 
path for protective bias for the 6146 grid, 
and no indication in the plate position of 
the metering circuit that something is 
amiss. I may have toasted a 6146 in the 
process of getting the rig working because 
of this situation. The meter shows grid 
current measured directly thru the meter 
with no shunt resistor. When the switch 
is moved to the plate position, a pair of 
contacts on the slide switch completes 
the path for grid current. Plate current 
metering is more conventional with a 33 
ohm, 1 watt resistor shunted across the 
meter. 
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3 mA ona5 mA meter. 
The meter switch 

appears ote”! Denia 
specialty item. It is a slide switch with 
multiple contacts, some out the back and 
some out the side, not something likely 
to be found in the junk box or available 
thru a distributor. 

A friend donated a meter movement 
that fit in the original opening in the 
front panel. This was an imported 50 pA 
meter labeled “SD-670” but with no 
manufacturer’s name. It isn’t an original 

« Johnson meter but doesn’t look bad, is 
functional, and is nicely damped to 
eliminate the wild swinging and 
bouncing behavior of the original 
“Shurite” style meter that Johnson used 
in the Navigator. 

My approach was to use the new 50 
uA meter as a voltmeter that would read 
the voltage drop across a precision resistor 
in the grid and plate circuits. I removed 
the original metering resistor in the plate 
circuit and calculated new résistor values 
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Figure 3: Rear View of the Navigator Front Panel 


for grid and plate metering. 

Grid current is sampled with a 100 
ohm, 1% resistor between the -50 volt 
bias supply and the 2.5 mH REF choke 
L3. With a maximum of 5 mA of grid 
current there would be 0.5 volts developed 
across this resistor. An 8.2-k, 1% series 
resistor then turns the panel meter into a 
voltmeter that reads 0.5 volt full scale, 
indicating 5 mA. 

Plate current is sampled across a 1.0 
ohm, 5% resistor that develops 0.25 volt 
when 250 mA of current flows thru it. A 
3.16-k, 1% resistor then turns the panel 
meter into a voltmeter to indicate 0.25 
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volts, or 250 mA full 
scale. 

I wanted to confirm 
the oMpotentiale for 
damage to the 6146 if 
grid bias were lost, such 
as when the panel meter 
is open and the meter 
switch is in the grid 
position. I temporarily 
disconnected the grid 
bias supply and made a 
quick check of plate 
current. It had soared 
to more than 250 mA! 
This easily 
account for a 6146 
failure if allowed to 


could 


continue for more than 
a few seconds. 

The metering 
Circiilts oO are: oS now 
switched using a new 
DPDT slide switch 
from the junk box. 
Unfortunately the new 
switch is not as wide as 


the original so a new 
mounting bracket was 
fabricated from some scrap aluminum. 
From the front panel the change is not 
evident and the replacement switch 
operates smoothly. Labels were made with 
a Brother label maker and fixed to the 
front panel to clearly show what the 
meter is indicating. See figure 2 for a 
partial schematic of the revised metering 
circuit. 

CW Operation 

I’m primarily a CW operator and was 
eagerly looking forward to getting the 
Navigator on 80 meters. From reading 
the manual I learned that when using 
crystal control the rig is cathode keyed. I 
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measured +16 volts on the key line. 
However, when using VFO control, the 
potential on the key line is negative and 
I measured -99 volts with the key up. 
With a hand key or bug this may not be 
a major issue but could give the operator 
an unexpected shock. With an electronic 
keyer designed to switch only a positive 
key line to ground it is a problem. | 
needed a way to key both positive and 
negative voltages to ground. A solid state 
relay is the solution I came up with. 
Jackson Harbor Press has a simple, low 
cost, solid state relay kit that will switch 
both positive and negative voltages to 
ground. This product is sold as a “Key 
All” and does the job very well. I 
assembled the kit and housed it in a small 
metal box that connects between the 
electronic keyer and the key jack on the 
transmitter. 

One caution with the Navigator: The 
key jack is a normally closed device. So, 
if you put the function switch in the 
“Transmit” position you are on the air, 
even without a key plugged into the key 
jack. 

Drive Control 

The Navigator has no front panel drive 
control. To adjust the 6146 grid drive to 
2.5 mA or less it is necessary to detune 
the front panel “Exciter” control. This is 
not a desirable solution but it works. On 
80 meters there is plenty of grid drive and 
detuning is a must. On 10 meters only 3 
mA of grid drive is available with the 
“Exciter” tuning peaked for maximum 
grid current. The 6CL6 driver tube, V3, 
has its screen voltage varied by a voltage 
divider network selected by the band 
switch. It seems that these resistors could 
be changed in value to give screen voltages 
that would yield appropriate drive levels 
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for a given band. I have not tried this. 
Wrap-Up 

With the previous 

modifications removed and the metering 

problem solved the Navigator is 


owner's 


operational once again and is enjoyable 
to use on the air. I have it paired up with 
a Drake R4-B receiver and it is a good 
combination. With +350 volts on the 
6146 plate and +150 volts on the screen 
the measured output power is 20 watts. 
I’ve tried several 6146 and 6146A tubes 
in the final amplifier socket but none 
yield more output power. This is plenty 
for local rag chewing and occasional cross 
country DX. 


ER 


Article 
Updates 


To avoid misinterpretation, in the 
article A CW Receiver with a Double- 
Tuned Regenerative Loop, by Vernon 
Yeich, KB3RQE, (ER #301, June 2014), 
the last sentence of the 4th paragraph, on 
page 33, should be re-written to read: 
“After looking at examples of this 
technique in ARRL handbooks, however, 


I believe the regenerative loop includes 
only the second, rather than both, of the 
two coupled tuned-circuits of the IF 


transformer.” 


ER 
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The Lafayette HE-10/KT-200 SWL Receiver 


By Jeff Covelli, WA8SAJ 
5368 Melody Lane 
Willoughby, Oh 44094 


wa8saj@ncweb.com 


Introduction 

Recently I had a familiar looking 
receiver come in for refurbishing and it 
looked just like a Hallicrafters S-38 
general coverage receiver — the early 
version. I had seen these in the past, but 
never worked on a Lafayette HE-10, so 
this was a good time to see what made this 
receiver tic. Having worked on the S-38, 
I thought this should be familiar territory, 
and as far as the front panel was concerned 
it has a very close resemblance. The S-38 
has been around for many years and it 


seems like every new ham had one back 
in, the days Sew 'euess’ the folks 
manufacturing the HE-10 thought “why 
not make it look similar to the S-38, 
being it is so popular in the U.S.?” 

The front panel of the Lafayette HE- 
10 has a very similar layout to the 
Hallicrafters S-38 with the two half-moon 
tuning dials and the same style knobs. 
Well, this is where the similarities end, 
Ill have more on this later. Figure 1 is a 
page from the 1961 Lafayette catalog. 

Overview 


they: datayerte.:-HEB-10. was 
manufactured from 1959 to 1963 by 
(Trio) Kenwood in Japan for Lafayette 


Electronics in wired form as Model HE- 


10, priced at $79.95, or in kit form as 


iN KIT FORM 


5.00 DOWN 


WIRED AND TESTED 


5,00 DOWN 


High sensitivity superheterodyne circuit utilizes 8 miniature tubes plus rectifier tube and trans- 
former input full wave rectifier, The 80-40-20-15 and 10 meter amateur bands are clearly indi- 
cated on the illuminated dial face, and can be easily tuned with the pre-calibrated band spread. 
The receiver has complete band switching, thus eliminating the need for bothersome plug-in 
coils. Band spread is laid out on easy-to-read 0-100 scale, and features a weighted control knob 
which offers smooth, precise tuning. Coverage of from 550KC to 31 MC is obtained through the 
use of four switchable ranges (550-1600 KC/1.6-4.8 MC/4.8-14.5 MC/10.5-31 MC). All controls, 
switches and phone jack are located on the front panel. 

Receiver sensitivity is 1.25 microvolts for 10DB signal to noise ratio, Selectivity is — 60DB at 
10KC image rejection is — 40DB at 3MC. Panel is grey metal with white lettering, and controls 
are black with aluminum trim, Hinged top makes inside of receiver readily accessible to operator. 
7Vax15WxS’D. Tubes: 3—6B8D6, 2—6BE6, 2—SAV6, 1—65ARS, 1—5Y3. Shpg. wt., 22 Ibs, 

PPM ese a cactcyseataceesatevespicvennsnspeteeee aveee S00 DOW: c.cceias-coneanence een nes OF00 
HE-10WX Same as above, factory wired & tested 22.00. 5.00 DOWN .........2:<-1--0- Net 79.95 
ideal. “Speaker-Mate’” for HE-10 and other communications receivers. Special 4” speaker in 
handsome, tapered, grey metal cabinet reduces QRN and peaks voice frequencies. Impedance & 
ohms. 7¥ex5%x434”. Shpg. wt., 4 Ibs. 

HE-f1 Net 7.95 
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Figure 2: This is the front panel of the KT-200, which was the HE-10 in kit-form. 


Model KT-200, priced at $64.50, and 
shown in figure 2. The rare HE-11 
matching speaker, priced at $7.95, is 
shown in figure 3. Trio also produced 
this receiver world-wide as the Model: 
9R-4J, with some variations in the 
circuitry. 

As mentioned before, the S-38 by 
Hallicrafters was very popular for the 
new AM or SWL beginner and I’m sure 
(Trio) Kenwood knew this, so they made 
some improvements in the HE-10 as you 
will see in this article. 


Figure 3: The HE-11 speaker is a rare 
accessory, originally priced at $7.95. 
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Lafayette had many receivers 


manufactured by (Trio) Kenwood during 
the 1960s, some being the HE-30, HE- 
40, HE-80, HA-63, HA-225, HA-230, 
and lastly, the HA-350 ham-band-only 
receiver that used crystal mixing. 
HE-10 Layout 

The HE-10 is a general-coverage 
receiver measuring in at 8" high by 15" 
wide by 9" deep and weighs in at 20 lbs. 
Frequency coverage is from 550 kHz to 
31 MHz in 4 bands, selected from the 
front panel. Tuning the bands is done by 
using two dials, one being the main 
general-coverage on the left. The right 
dial is for fine tuning and band-spread. 
The front panel controls and switches are 


a volume control, the IF gain control, a 


BFO/MGC/AGC switch, an automatic 
noise-limiter (ANL) switch, the standby/ 
receive switch, a Beat Frequency 
Oscillator (BFO) pitch control, an S- 


meter that goes with an S-meter sensitivity 


control, plus a 1/4 inch headphone jack. 


The Lafayette HE-10 is housed in a 
light gray steel cabinet ii aynases 
convenient hinge top and an easy opening 
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bottom plate that may be removed so you 
can get inside if needed without having 
to remove all those front panel machine 
screws. Compared to the S-38, one large 
improvement is the use of a power 
transformer in the power supply. There 
is no AC voltage sitting on the chassis, as 
with the Hallicrafters S-38 that uses AC 
line voltage to light the series-string 
filaments of the tubes and provide high 
B+ voltage. The HE-10’s transformer 
isolates all of this, but the better isolation 
comes at a higher cost. 
Circuit Description 

Referring to the schematic in figure 4, 
the Lafayette HE-10 is asingle conversion 
general coverage receiver using nine tubes, 
the first isan RF amplifier 6BD6/(6BA6), 
6BE6 HEF oscillator, GBEG mixer, two 
6BD6/(6BAG6) 455-kHz IF stages, GbAV6 
BFO/ANL, GAV6 detector/AVC/AF 
amp, 6ARS5 audio output and a 5Y3GT 
rectifier. Sensitivity is rated at 1.3 pV on 
most bands, with selectivity rated 10 
kHz at 60-dB down. There is an octal 
socket on the back for a Q-multiplier to 
improve selectivity in the 455 kHz IF. 
Many receivers during this era had 
provided for a Q-multiplier, since 
Heathkit made two Models: QF-1 and 
HD-11. Drake had four models, the 
QX’er, 2-AQ, 2-BQ, and the 2-CQ — to 
name a few. 

Having an RF amplifier and two IF 
stages helped make this receiver work 
very well. These additional features gave 
the HE-10 better sensitivity. (Note: There 
was no RF amp and only one IF amp in 
the S-38.) The AGC in the HE-10 is 
marginal at best. This is the reason for 
the IF gain pot on the front panel. It 
reduces sensitivity by controlling the 
cathode voltages of both 455 kHz IF 
tubes and this does help to reduce 


overload on strong signals. One note on 
1? Electric Radio #302 


the schematic; the headphone jack is not 
on the audio output as you would think, 
but on the output of the first detector / 
audio amplifier, prior to the second audio 
amplifier. This makes sense because back 
then most headphones were 2000 ohm 
hi-Z types and there was plenty of audio 
at that point. 
Checkout and Alignment 

When the HE-10 came in, it did not 
look very well, so not knowing about it, 
I decided to bring it up very slowly on a 
Variac. The receiver came to life, but was 
very weak in sensitivity and didn’t sound 
very well. 

Looking at the bottom of the chassis, I 
found where additional filter capacitors 
were tied across the 2-section main filter 
capacitor, and some extra resistors and a 
ballast lamp were in series with the AC 
line for some reason. Well, I turned off 
everything and removed all these parts 
including the original main filter 
capacitor. I installed a new twist type 
filter capacitor with new resistors as 
needed. The Japan style large filter 
capacitor was held in by a metal ring on 
top of the chassis. On the bottom of the 
capacitor there is a separate tab used for 
the ground connection. The USA twist- 
type capacitor is held to the chassis by 
four metal tabs, which go through the 
chassis and are twisted, and then soldered 
to the chassis for a very good ground. I 
made use of the metal mounting ring 
from the old filter capacitor and I soldered 
a piece of #30 buss wire to the one tab, 
while tying the other end to another 
separate ground connection. See figure 
5. The USA cap is mounted slightly 
modified for use in this receiver, and the 
old capacitor is upside down to show 
how it is made. I also installed a three- 
wire AC power cord. 


The condition of the front panel and | 
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the center hub of the 
leftiial “and ciused 
quad-zero steel wool to 
remove the rust on 
both pointers and 
center hubs making 
them shine like new. I 
removed the knobs to 
clean and polish. I put 
new white paint on the 
pointing sections of the 
knobs, now they look 
great. I cleaned up the 
front panel being very 
carefully not to disturb 
the white lettering and 


Figure 5: The US. faade Spee cap is Poe with the old was able to get the front 


original cap for comparison. 


chassis was not in the best shape. The 
band-spread pointer was missing on the 
right side and not knowing how it was 
put together, I decided to take the front 
escutheon off to see if it might be in 
there. Sure enough, it had dropped out 
and was found after removing the 
escutcheon! (Figure 6) It was made of 
steel and this made it easy for soldering to 
the center hub that holds it. | also removed 


panel to look very nice 
with liquid polish after removing all the 
dirt; now you can see the original light 
gray wrinkle finish. The chassis needed 
the same cleaning as the front panel and 
it turned out fine as well. See figure 7. 
Both dial lamps were the old screw 
types running on 6.3 volts AC, so I 
decided to replace them with #47 bayonet 
lamps. The old lamp sockets were 
rubber grommets, and 
they were all dried out 


mounted using 


Figure 6: The missing pointer was found behind a panel. 
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and falling apart. | 
replaced them with 
newer bayonet types 
and remounted them 
with rubber 
grommets, which 
worked out perfect. 
Now, if the lamps need 
replacing, the #47 type 
lamps will still be 


new 


available. 
I cleaned all the tube 
sockets using some 


Caig DeoxIT™ D-5 


and removed the excess 
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Figure 7: Top-Chassis View of the Lafayette HE-10 Receiver 


solution with compressed air after 
running the tubes in and out of their 
sockets. I found that one of the 6 volt 
tubes had been replaced with a 12 volt 
version, so this would explain the low 
sensitivity as I found out later. 
Alignment 

Having done all the cleaning and 
putting the HE-10 back to stock, I started 
the alignment by setting the 455-kHz IF 
output on the signal generator with a 400 
Hz audio tone. | injected the signal to the 
grid (Pin-7) of the mixer stage (6BEG) 
while aligning the three 455-kHz IF 
transformers — both top and bottom 
screws — for best recovered audio using a 
scope on the output of the audio amplifier. 
[also used a tracking generator/spectrum 
analyzer to see how the 455-kHz IF looked 
after doing this and it looked very close 
to being perfect, about 6 kHz wide at the 
6-dB points, but I did cheat a little and 
fine tweak using the tracker. The RF 


alignment came next and it was not easy 
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because the manual did not have the 
adjustments labeled on the provided 
pictorial. I had to look at the band switch 
tab going to the coils and padder caps for 
each band to find what should be aligned. 
I labeled my copy of the manual for 
future alignments ifanother HE-10 came 
in for alignment (not likely). The RF 
alignment went well after I was able to 
decipher all the needed adjustments. The 
last adjustment is to set the S-meter 
control at S9 with a 100-pV signal on 7 
MHz. This was done, but it’s not really 
accurate for all bands. The S-meter is a 
nice added feature for this type of a 
receiver. As seen, the S-meter reading is _ 
S6 with 50-pV injected. 
Operation 

Now that all the work was done, it was 
time to put the Lafayette HE-10 to the 
test in the ham shack along with the 
other receivers I have set up. I use an 8- 
port receiver multicoupler made by 


Stridsberg Engineering (stridsberg.com) 
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Figure 8: Per-band alignments were not pointed out in the manual, as discussed. 


that runs off my relay box for distribution 
to all the receivers in the ham shack. I can 
then compare all of them at once without 
degrading performance from 550 kHz to 
50 MHz using the multicoupler. The 
Lafayette HE-10 did very well overall on 
the first three bands up to about 12 
MHz. Most receivers of this type, made 
years ago, lacked sensitivity on the top 
end of their coverage. I enjoyed listening 
to the broadcast band, along with the 
folks on 80 and 40-meter AM. I even 
used it on SSB to see how well the IF gain 
functioned and, sure enough, it does work 


Figure 9: The HE-10’s Original Box! 
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well. The BFO control, once set, did not 
have to be adjusted at all; I just set the 
band spread dial in the middle of the 
scale at “50” did fine tuning on SSB 
signals. 

Lafayette certainly did well with the 
HE-10 receiver in the early “60s for a 
starter receiver, as did Hallicrafters in the 
‘40s and ‘50s with their S-38 receiver. 

As I mentioned earlier in the alignment 
of the HE-10, I had labeled the alignment 
points for the RF section and this came in 
handy, since right after I worked on this 
HE-10 another one came in for the same 
rework! I would have never thought this 
would happen so soon, it must be fate or 
something, having worked on not one, 
but now two of these within months of 
each other..In the last couple of years, I 
have seen more than one of these rare 
radios pop up in my hands and what a 


fun time I had bringing them back to life! 
ER 
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ToBapul cnacnOo ANA sTOoro NpekpacHoro pagno. 
(Thank you comrade, for this fine radio.) 


ByDwse Jeep’, Plate, KOHVG 
12196 Overlook Drive 
Monrovia, MD 21770 


jeepp@comcast.net 


As Yogi Berra is often quoted as saying 
“It’s deja-vu, all over again”; I would be 
inclined to come up with the same line 
with regard to a recent acquisition. An 
old friend called me a few months ago 
and invited me to join a group of fellow 
hams that were going to help clean out 
the electronic treasures (and residue) of a 
long-time radio amateur who had decided 
that... this was the time. Several weeks 
later, the two of us out-of-towners trekked 
to the peninsula of Southern Maryland 
to meet up with a couple of locals and 
thence to our benefactor’s QTH. Upon 
arrival I was most impressed with the size 
of the gentleman’s hobby building. It 
was a two story block structure capable 
of housing a mid-sized manufacturing 
operation. Upstairs had an area holding 
his vintage electronics items and other 
things, the lower level being a world- 
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class machine shop and museum used to 
rebuild, maintain, and display his antique — 
marine engines. After a tour of the facility, 
we set about to remove and divvy up the 
wheat and the chaff. I was very fortunate 
to end up with a brand new ARC-1 VHF 
transceiver with the shock mount, a very 
nice BC-654 transmitter-receiver, and a 
near-complete lend-lease Wireless Set No. 
19 MK II, the latter the subject of this 
article. [trucked all the equipment, several 
hundred tubes, and assorted parts home 
to north-central Maryland and began to 
unpack all to see what I really had. There 
were a few surprises. The Wireless Set 19 
was found to be almost complete but 
lacked a few secondary control cables. 
We somehow misplaced the brush guard 
back at the building but it may yet show 
up, again. Figure 1 shows the operational 
installation as it now sits. 

The Wireless Set 19 isi agiiarnis 
heavyweight radio set, especially when 
the mount is included, and was designed 
for use in tanks and armored vehicles. 
The radio was originally designed in 
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England by Pye Electronics and 
distributed to most Commonwealth 
entities, to include Canada and Australia. 
After the commencement of WW II, these 
radio sets were produced in the US by 
RCA, Zenith, and Philco. Later versions 
were made in Canada and elsewhere. 
Most of the WS 19s I’ve seen were made 
by Zenith. The WS 19 was apparently 
well received (no pun intended) by all 
who used them. It’s well made for the 
period and, as I’ve been researching, held 
up under the stress of war. If you ever 
have watched films of British armored 
forces in the Western Desert, you'll see 
tankers atop their Cruiser or Crusader 
tanks, their WS 19 headsets clearly visible. 
Documentation I have _ includes 
‘installation drawings for the British and 
Commonwealth armor such as the 
Crusader and (US-built) M4 Sherman 
tanks. 

Historically, none of these radio sets 


were regularly used by the US Signal 


~ 


VERSA TUNER a1. 
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Figure 1: This is the operational Wireless Set 19 installation at KZHVG. 


Corps, nor installed in US Army vehicles, 
not that one didn’t show up for some 
reason or another. Further, no Signal 
Corps technical manuals exist; at least 
that anyone appears to know about. Those 
radios manufactured in the US were 
destined for lend-lease to the British 
Commonwealth and the Soviet Union. 
The MK Ils manufactured by Zenith 
also appear to all have both English and 
Cyrillic (Russian) markings on the front 
panels. I got my first bi-lingual WS 19 in 
probably 1959, purchased at a local ham 
auction. I do recall that it was all there, 
did work OK, and was installed 
(temporarily) in my mother’s Ford station 
wagon. I have not a clue now as to what 
happened to that radio but suspect it fled 
as a result of some sort of a trade for who 
knows what. I think I had just gotten my 
General license and was more interested 
in getting a better rig? So, some fifty-four 
years later, it appears that a like unit has 
come home to roost at K3HVG... again. 


Sy 4 FREQUENCY M.c. 
By. YACTOTA Ke. My 


ai: 
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Before getting down to the finer points, 
let me say that there is a large following 
of this and other Commonwealth- 
designed wireless sets in Europe, and toa 
lesser degree, here. Once I joined the WS 
19 Yahoo group, I was amazed at the 
ongoing activity. It appears that, in 
Europe, their military collectors groups 
are every bit as active as those in the US. 
The difference is that, arguably, most of 
their radio sets are from that side of the 
pond. Thus, I profess no special 
knowledge, nor expertise, of “wireless” 
sets and defer to those who do for the 
finer points. 

The salient points of this radio set are 
that it’s a dual-band affair, the “A” set 
covering 80 and 40 meters (2-8 MHz) 
with the “B” set covering 230-240 MHz. 
The HF side of the radio was designated 
to communicate with distant higher 
headquarters and with the UHEF side 
designated for local, vehicle-to-vehicle 
command and control. The HF side of 
the radio puts out about 12 watts of low- 
level modulated AM, as well as MCW 
and CW; ofhesUELP Bo setaputs out 
something less than a watt of AM, only. 
The radio set utilizes either an 8 or 12- 
foot sectioned whip for the “A” set and a 
2 toot rod ‘for thes Br sec, Vhetradio 
incorporates control boxes and an 
interphone system to serve two to four 
crew stations within a given vehicle or 
tank. Later versions of the control boxes, 
and arguably the most prolific, allow for 
cross band “re-trans” of the “A” and “B” 
sets. Figure 1 illustrates a typical control 
box with the re-trans capability. The WS 
19 radio sets and accessories have no 
commonality with US Army Signal Corps 
equipment at all. Nothing, short of 
vacuum tubes, is even remotely 
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interchangeable. The microphones used 
are dynamic and truly look like something 
from the 1930’s era, from which they 
came. The rubber mic covers look like 
“tinkle deflectors” taken from a tot’s 
chamber pot. The headsets are designed 
for wear under a regular or tanker’s helmet 
and use a rubberized connector set with 
woven cotton-covered tinsel wire cords. 
The mic and headset cords are woven 
together as one assembly and can’t readily 
be separated. The rubber connectors and 
cords sets are difficult to work with after 
all these years. If the rubber mic covers 
are deformed, no amount of work will 
make them behave as they once did — I’ve 
tried! But even with all the above, when 
(if) you discover ones that work, they 
work and sound very well, indeed. The 
headset elements in all six of my headset/ 
mic assemblies were bad — absolutely 
dead. Thus, I had to disassemble each 
holder and replace the elements with 
scavenged headphone pieces from old 
Walkmans, and such. They fit easily 
inside the old holders and work just fine. 
Figure 1 illustrates these accessories. 
The “A” ‘radio set uses ja ssi re 
conversion receiver with an IF frequency 
of 465 kHz. The receiver is broad but 
quite sensitive, coming in at about 1.5 
uv. The tracked transmitter frequency is 
derived from the receiver local oscillator 
mixed with a BFO in the transmitter, the | 
heterodyned result being the transmit — 
frequency. There is a provision for 
spotting the radio set to an incoming 
signal. There is no RF gain control on the 
MK II version of this radio (later versions 
have both an AVC switch and RF Gain 
controls) and is very inconvenient, at 
times. There is no physical T/R relay 
provided in this radio set, either. The 
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receiver and transmitter share the tuned- 
output tank circuit, which tunes the grid 
of the first RF amplifier in the receive 
mode and the plate of the PA stage while 
in transmit. The external variometer unit, 
a variable inductor, completes the output 
tuning and matching circuit for both 
receiver and transmitter and provides a 
detected sample of the output power, fed 
back into the R/T unit and to the meter 
circuit. I have found that by using a 
resonant antenna, the variometer 
appeared not to be required as a good dip 
was found, along with reasonable power 
out. That noted, I’m informed that, 
without an external tuner or the 
variometer, “A” set 2°‘ harmonics can be 
expected. The fact that a match was 
(apparently) found using the resonant 
antenna does not obviate the above issue. 
I also find that when using the external 
tuner, settings are very critical with respect 
to PA plate current. Finally, although 
[ve discovered what appears to be a 
suitable setup with regard to actual 
Operation, more experimentation in 
emulating the original variometer circuit 
is clearly indicated. 

The “B” set uses a 3-tube regenerative 
receiver and simple single-tube 
transmitter via a dual-cap Hytron HY- 
615 (it appears). As stated above, the “B” 
set is AM-only. Controls include a 
“quench” adjustment, a thumb-wheel 
tuning mechanism, anda volume control 
pot. Due to this simple design of 
modulating the oscillator (wobbulator), 
one gets both AM and FM whether one 
likes it — or not. Actually putting the “B” 
set on the air will be another question, of 
course. 

The radio set is fully metered and 
provides indications of all three operating 
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voltages (12 VDG@, 275 VDC, and 500 
VDC) along with “A” set readings for 
receiver AVC, transmitter drive, and 
power out (via voltage from the 
variometer). The transmitter employs a 
type 807 in the final. One stage of the 
transmitter uses a British-made, 9-pin 
type EF50 (CV1578/CV1091) pentode 
that is uncommon here. I’m currently 
working on an adaptor so that I can test 
them on a ITV-7, etc. I have discovered 
information indicating a “British 
adaptor” may exists for the TV-7( ), but 
I haven’t found any actual data on it. 
Fortunately, I have a couple of spare 
EF50s and a new acquaintance in the UK 
sent me some sockets to use. The other 
tubes in the set are not a problem. 
Words on connectors would include 
that all antenna connections (“A” and 
“B” sets) are via British “Pye” coaxial 
connectors. These connectors look like 
compressed air chucks but are, of course, 
not. My set already had the “A” set Pye 
removed and replaced with an SO-239. 
That was a shame because my 
consignment of goodies came with a foot 
locker full of Pye terminated cables. 
Figure 1 clearly shows a Pye connecter in 
the upper left, the “B” set side of the R/ 
T unit. I did the best I could to clean up 
that modification to make it appear 
original. The power and control cables 
are also unique. They in no way resemble 
anything we typically use with US 
military, nor other common 
communications equipment. WS 19 
connectors, and their squared pins, are 
all stamped. To get the radio going, 
minimally one will need the 12 VDC 
power connector, the radio set-to- 
dynamotor dog-bone, and at least one 
control cable assembly and control box. 
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Figure 2: The R/T unit is being repaired and tested on the bench. Note the .1 pF, 500V 


paper cap in the inset at the lower left, these components all required replacing. 


I say only one control box and cable are 
required as connection for the mic and 
headset are provided only at remote 
control boxes via “drop cords.” Figure 1 
shows a drop cord connection. The 
diagram in figure 3 shows those cables. 
The CW key, however, is plugged into 
the radio set itself. 

Getting the radio set actually on the air 
was somewhat of a chore. Figure 2 shows 
the R/T unit on the bench during test 
and repair. It always seems to be this way, 
but if I didn’t enjoy it, I would not do it. 
This set has the rack mount, a canvas 
cover, and cabinet spacers. Of course the 
under-rack canvas hold-down straps have 
shrunk over the years and required some 
noteworthy leverage to get the 
attachments back in place. The radio set 
I have has one complete dynamotor and 
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one that had been partially stripped. So, 
to initially test the radio set, I removed 
the output voltage connector from the 
stripped power supply chassis (figure 4) 
and used that to mate with the dog-bone 
and thence to the radio, itself. With the 
application of 12 VDC and 275 volts 
DC I actually got some sound. The 
measured sensitivity, however, was about 
150 pv on 80 meters. After some 70 
years, I guess this wasn’t too bad! But, it 
was certainly not good, either. I removed 
and tested several capacitors and found 
them either leaking badly or shorted. As 
a result, I elected to remove and replace 
some 20 capacitors in both the “A” and 
“B” sets. The figure 2 inset illustrates the 
typical .lpfd/500v capacitors that 
required replacement. I also cleaned all 
switch and relay contacts and connector 
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Figure 4: Original WS-19 Power Supply Schematic 


pins to ensure good connections. The — me, at least) 9-pin pentode EF-50 tube. 
tubes were checked and foundtobe OK. = After completing the re-cap job, the 
That’s when I discovered the unusual (to receiver was retested and found to be in 
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good working order. The BFO needed 
adjustment to better center its frequency 
into the receiver bandpass. Moving to 
test the transmitter, my Heath lab power 
supply provided the requisite 500V but 
was a bit lacking in current capability. 
Using the Heath supply, I was only able 
to squeak out a few watts. 

At this juncture, I decided to move 
efforts over to the dynamotor supply 
(Figure 4) so as to be able to provide a// 
necessary voltages for further testing. 
Note that the one complete dynamotor 
power supply I have was modified by the 
addition of a plate current meter and an 
octal socket. It appeared that someone 
had something in mind but did not finish 
the job so I simply rewired the whole 
thing with replacement parts. I initially 
used the octal socket to bring in 12 volts 
until I found the correct cable on our 2" 
trip to the benefactor’s QTH. As with 
the R/T unit, the capacitors in the 
dynamotor supply were found to be bad, 
including a large filter cap. I also noted 
that one of the LV brush holders looked 
bad. With some difficulty, I was able to 
remove the brush cap and literally dig 
out the defective brush. Borrowing a spare 
from the other power supply, I cleaned 
and reassembled the dynamotor and 
applied 12V power via a Diawa 40 amp 
supply. Nothing! Slowly bringing up the 
voltage, the power supply instantaneously 
folded back, indicating either a short or 
very high starting current. After checking 
for hard shorts and finding none, I now 
fully appreciate that many DC supplies 
simply won’t accommodate even 
moderate inrush currents. So, I added a 
boot-strap battery to handle the few 
seconds of inrush. The dynamotor now 
starts and runs with no issues. I currently 
use a supply rated at but 20 amps, along 
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with the small 7AH gel-cell booster 
battery. This setup will start and run the 
radio set just fine. As information, I’ve 
measured the instantaneous inrush 
current to be upwards of 46 amps, with 
the running current dropping to about 
6-8 amps. Also, I note that using a 
regulated power supply greatly improves 
CW keying characteristics and now 
consider it mandatory. The added plate 
meter, although it is not “stock” by any 
means, is very useful item in tuning and 
loading the transmitter (and it fills up a 
large hole). Without this meter, I find 
that simply tuning for max power can 
easily exceed the 100 mA rating of a 
single 807 tube by as much as 50%. But, 
then again, 807s are cheap. 

A final observation regarding these 
Zenith radio sets indicates that many of 
the components do not appear to be of 
typical US manufacture, at the time. I 
fully realize that these radios were made 
under license, or something of that sort, 
for the war effort but what I can’t see is 
them going to the trouble of importing 
electronic components from England 
during those troubled times? Maybe 
Zenith and others simply took the time 
to directly emulate their counterparts or 
did, in fact, import parts. The one thing 
for certain is that those Mullard (etc) 
EF50 tubes did come from the UK. Oh, 
yeah, one more thing. While you’re 
looking at the photos, you may see what 
appear to be shadows on the radio’s front 
panel. Well, they are... sort of. It seems 
that this radio set sat on a shelf adjacent 
to a window with a western exposure in 
our benefactor’s shop. Year after year, 
the sun’s rays would apparently enter the 
window and create a shadow beside each 
front panel protrusion. Over time, the 
then-unshadowed areas have become 
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Figure 5: Complete Schematic of Wireless Set 19, Mk II 
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permanently lightened. 

When I first set about to get this radio 
set going, I had only a schematic and a 
few interconnection diagrams from a 
partial manual that I found. I had to find 
out the hard way that such things as that 
the mics were not carbon elements, and 
the curious procedure for CW operation. 
More specifically, to operate CW, one 
selects the CW mode and then inserts the 
CW key to the first detent of the insulated 
key jack. When one wishes to actually 
transmit, the key is pushed in a// the way, 
putting the rig in the transmit mode. 
One then pulls the key back out to the 
first detent to receive. Not exactly break- 
in, is it? Please note the following caution 
while operating CW: Full B+ is applied 
to the CW key, so beware, and don’t use 
one of those all-metal plugs on the key, 
either! The original WS 19 CW keys are 
fully enclosed to protect the operator 
from the high voltage. 

I’ve been using this radio set for about 
a month or so nowand have made contacts 
on 75 meters via the Old Military Radio 
Net. But, conditions being what they 
are, I’ve not had great success on 75 or 40 
meters at other times. After my will-o- 
the-wisp reintroduction to the Wireless 
Set #19 radio set, and the success with it, 


94 Electric Radio #302 


I’m now casually looking for the improved 
WS 19 MK III setup, as made in Canada, 
as a possible next step. At this juncture, I 
must note that this project would not 
have proceeded as well as it did without 
the assistance of folks from both sides of 
the pond. The Royal Signals/Yahoo group 
was most helpful in that they have the 
repository for manuals for this radio set 
and some fellows who are truly conversant 
in WS equipment. The procedure for 
obtaining documents from Royal Signals 
is a bit tedious but once you get the 
procedures down, are quite manageable. 
The exact document one needs for the 
MK II radio set is Working Instructions, 
Wireless Set No. 19 MK II, as manufactured 
in the USA and Canada. Other variants 
are available from Royal Signals. I also 
really appreciate the technical and 
material assistance from both Zorro 
(W4CHE) and Chris (G8KGS), and 
others. In preparing this article, I looked 
in back issues of QST and CQ magazine 
but found no ads offering these radios for 
sale. CQ magazine did offer a couple of 
conversion articles and Electric Radio has 
featured them in the past. It appears that 
the typical Zenith sets seen after WWII 
were those that never made it overseas 
but instead were made available for public 
sale. In the 1950s, I do recall a popular 
pharmacy in downtown Washington DC 
that sold WS 19s complete and in their 
original cartons. This same pharmacy 
also was noted for having sold BC-645s, 
Pogo-stick radios, and gas masks. Being 
that the WS 19 equipment was never in 
regular US inventories, it may be that the 
disposal method(s) was different than 
other military surplus at the time? 
Curious.... 
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Serviceman’s Aids from General Electric 


By Mike Bittner, WGOMAB 
Palos Verdes Peninsula, CA Pr _sCGENERAL ELECTR! 


mmab@cox.net 


dn 


c ADS FOR every USE 


In addition to tube caddys emblazoned 
with their company logos, most of the 
major tube manufacturers had a line of 
small tools and other items useful to 
radio and TV servicemen in their trade. 
These items were sree teed away as 
incentives or rewards for purchasing 
numbers of tubes or other products from 
the subject company. Collecting these 
items from the tube era is another aspect 
of our hobby. My collection includes 
items from GE, Raytheon, RCA, and 
Sylvania, with the largest amount from 


General Electric. The GE items I have 
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collected thus far are shown in figure 1. ORDER FROM YOUR S 

The collection is not complete, but I’m 

working on it. Most of these items were Figure 2: This inside front cover of a GE 
advertised from the late 1940s through tube manual advertises some of the service 


the early ‘60s in magazines catering to _— aids offered by GE. 


FOR TV's BRIGHTEST PICTURE 


SERVICE DESIGNED 
and ALUMINIZED 


Bol for = 


Figure 1: The classic GE tube caddy in the background is partly hidden by my 
collection of GE serviceman’s aids. 
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the radio/TV service trade and on the 
inside and back covers of some, but not 
all, GE tube manuals. Figure 2 shows 
some of these items on the inside front 
cover of GE tube manual #ETR-15L. As 
detailed below, some of these service aids 
are only semi-useful, but I can’t resist 
trying to acquire them anyway. Where 
the GE part numbers are not given, they 
are either not marked on the item or I 
couldn’t find any supporting data. 

The “Tool Tote” shown in figure 3 has 
plenty of room in its two trays for small 
parts, a spool of solder and other small 
tools, but the pegboard is not very 
practical unless you use it for mounting 
some other kinds of hangers for 
screwdrivers, regular hex wrenches with 
handles, various pliers, wire cutters, and 
alignment tools. Of course, you have to 


rotate it for access to the second parts tray 


and the other side of the pegboard. 


Figure 3: figure 3: Serviceman’s Tool 
Tote with two Parts Trays and pegboard 
Tool Rack. The second parts tray, behind 
the unit, has been temporarily removed 
for these photos. 


The three versions of tube “Filament 
Checkers,” shown in figure 4, do 
different things. The black one on the 
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Figure 4: Three versions of GE Filament 
Checkers with their backs reflected in a 
GE Bench Mirror. Below them is the 
second Parts Tray from the Tool Tote. 


left is GE# ETR-981. It checks older 
type picture tubes as well as 7-pin and 9- 
pin miniature and octal tubes. The one 
in the center is GE# ETR-981-A. It adds 
fuses and lamps to the list of things 
checked. The one on the right is GE 
ETR-981-C. It adds novar picture tubes 
and compactrons to the list, but can’t 
check octals. The “Bench Mirror” is GE# 
ETR-1275. Itcan be adjusted to different 
heights for checking TV picture quality 
while working around the back of a set. 

Naturally, the “Will Return” sign, 
shown in figure 5, would be hung in the 
window of the service shop. The upright 
“Pin Straightener” straightens 7 and 9- 
pin miniature tubes. The round one is 
GE# ETR-3200. It straightens 7, 9 and 
10-pin miniature tubes plus 9 and 12- 
pin compactrons. 

The “Tube Puller” shown in figure 6 is 
GE# ETR-1094. It is made of sponge 
rubber and fits all glass and metal tubes. 
The large suction cup is GE# ETR-1592. 
It was used for removing the safety glass 
in front of the picture tubes in early TV 
sets. The set of two “Hex Wrenches” is 
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Figure 5: This classic adjustable “Will 
Return” sign indicates this serviceman 
will return from his lunch break at 1 PM. 
On its right are two tube Pin 
Straighteners. 


Figure 6: Clockwise from the top-left, we 
see a Tube Puller, a large suction cup 
Safety Glass Puller and a set of two Hex 
Wrenches which GE calls “X” wrenches. 


GE-ETR-752. They work on all the 
popular sizes of hex nuts found in radios 
and TVs from 7/32 through ¥%-inch. 
They are handy when you need to get 
extra torque on a nut, but can’t be used in 
tight spaces. 

The item on the left in figure 7 is a 
protective case, with its cover, for storing 
the item in the center that is a telescoping 


“Color Dot Magnifier” for inspecting 
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Figure 7: Here are a Color Dot Magnifier 
and a Socket Finder set. 


the dots on color TV screens. Its 
telescoping feature allows adjusting its 
focus on the object being observed. The 
three items on the right comprise a set of 
tube “Socket Finders” and I suspect there 
is one part missing from the set. Although 
I have found no instructions for this set, 
I am guessing that it is for accurately 
inserting miniature tubes in sockets that 
are located in tight and difficult-to-see 
places. The top item has bar magnets in 
its base that will hold it against a steel 
chassis. If one of the cylindrical objects 
below is inserted in this hollow base, and 
then moved around the socket location, 
eventually the pin at the bottom of the 
cylinder will drop into the center hole of 
the tube socket. The base will be 
magnetically retained over the socket and 
when the cylinder is withdrawn, a tube 
can be accurately inserted through the 
base and into the socket. The base I have 
matches the for 9-pin 
miniatures, but not the cylinder for 7- 
pin ones. So, either there must be a 


cylinder 


separate base for 7-pin miniatures or 
some sort of shim that allows the 7-pin 
cylinder to be used with the 9-pin base. 

The “Tab Twister,” shown in figure 8, 
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batty, as I have, by a 


presenter who 
nervously kept 
collapsing and 


extending, collapsing 
and extending, one of 
these gizmos during 
an entire flip-chart 
presentation. I 
suppose now-a-days, 
these 


have been 


Figure 8: Here is a Tab Twister for electrolytic capacitors, a 
Telescoping Pointer and two screwdrivers. 


is used for securing electrolytic capacitors 
to their mounting plates. It is a very 
useful item and is far more effective than 
needle nose, or any other kind of pliers. 
The three items below it are not GE 
items but I keep them with the collection 
because the color of their plastic parts 
exactly matches the orange color on the 
GE items. At the top is a telescoping 
pointer from North American Aviation. 
Perhaps some of you have been driven 


replaced by laser 
pointers or Power 
Point presentations. 
This one is actually useful in radio service 
work as it has a banana plug on one end 
that will fit standard banana jacks, as 
well as the center pin of an SO-239 coax 
connector, and thus can be used as a 
temporary test antenna. The bottom two 
items in the figure are small and medium 
size flat head screwdrivers. They are both 
quite useful in radio work. 

Figure 9 shows my homebrew 
Compactron Regulated Power Supply 
(described in ER 
#299, April 2014) 
alongside part of my 
collection om Ge 
service aids. It fits 
right in with the 
collection as its color 
scheme matches the 
GE items, and its 
circuit comes from 
the circuits section of 
GE tube manual # 
ETR-15M. 


ER 


Figure 9: The colors used on these service aids are orange, 
gray, black and white. They were the inspiration for the colors 
I used in finishing my homebrew Compactron Regulated 
Power Supply, shown on the right. 
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"Hint or Kink? You Decide! 


By Richard “Luke” Lucas, K4JE] 
928 Chester Circle 

Pendleton, SC 29670 
k4jej@yahoo.com 


For years I used my trusty, faithful 
Fluke model 75 digital multimeter as the 
Pelee teached for fifst as a 
troubleshooting tool. One of its nicer 
features is the continuity beeper which 
also works well as a diode junction tester. 

But alas, after many years my high- 
frequency hearing just isn’t what it used 


to be. Those beeps from the Fluke are 


just barely discernible to me unless my 
left ear is in very close proximity to the 
meter. What to do, what to do? 

One day recently as I was making up a 
multi-wire cable harness and wanted to 
do an end-to-end check for continuity 
and possible shorts, the old tweeter 
problem (huh?) struck again. Because I 
was working outside on the back porch, 
all manner of QRM from tweeting birds 
and barking dogs didn’t help much either. 
That’s when it hit me. I needed a better 
beeper. 

So, with the aid of a cup of hot tea and 
a mental search of my work shop, a light 
bulb went on over my head — just like you 


Pia a Ce 


MFJ ECONO KEYER II MEI 
MFJ-401D 
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w) see in those cartoons. 
What if...what if 1 took 
my seldom-used 9-volt 
battery- operated CW 
keyer with its built-in 


sidetone and volume 
control? 

The. MFJ 401-D 
keyer “Ihave ‘can be 
switched to bug-style 
operation on the front 


panel, so if you wire a 
TRS 1/4" jack using 


just the ring and sleeve 


connections and plug 


Figure 1: The Beeper at K4JEJ 
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it into the key jack, you will then havea 
dandy little continuity checker that beeps 
on any resistance from zero up to about 
2000 ohms. Walah! And, as an extra 
bonus, it works as a one-way diode 
checker with an open-circuit voltage of 5 
VDC. 

Hence the device pictured. Wired with 
an old test probe and alligator clip, it has 
become a really handy tool. The sidetone 
level and built-in speaker can be cranked 
from just-barely audible to annoying and 
the tone is down in the 750- Hz region, 
a good spot for these tired old ears. 


RME 6900 Receiver Update 


By Ken Crosher, K6FC 
Arcadia, MI 


There are several differences between 
my receiver and that of W4MEW that he 
wrote up in ER #187. The smallest is 
that mine has a large shiny main tuning 
knob — one can even see a reflection! 

The greater difference concerns 
removal of the IF subchassis. The front 


way! 
\t 


on 


i 


panel “Mode-Master” control shaft 
terminates in a hole (a poor man’s 
bushing) in the subchassis, so that removal 
of the IF only involves removing the 
heterodyne null knob, desoldering the 
six wires connecting the subassembly to 
the main chassis, and removal of the 
mounting screws. By pulling the 
subchassis to the rear of the radio, the 
gears on the respective “Mode-Master” 
shafts disengage, the null shaft comes 
through the front panel, and the 
subchassis lifts out. 

In my RME, the subchassis had, at 
one time, been removed, but when 
reassembled the gears had not been 
properly aligned and that was a significant 
issue in restoring function! It took me a 
while to figure that one out and measuring 
the crystal frequency in the second 
converter as a function of switch position 
was the key to identifying the problem. 

I found the same issue with the piston 
trimmers as did W4MEW, and the ones 
in the LO obviously caused the greatest 
problem. I pushed them throughout the 


chassis and then used fine steel wool to 


WaT ; 


agit 


Ken Crosher’s RME 6900, a Classic Receiver! 
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clean the hole and adjacent metal before 
restoring the original positions. The 
piston for the 40 meter band caused a lot 
of drift, probably because it was in close 
proximity to other components. I replaced 
it with a glass piston trimmer, which 
attached to the chassis with a screw mount 
rather than spring pressure. With a now- 
solid mount to the chassis, there is very 
little drift. The stock piston may also 
have had poor temperature stability- hard 
to say for sure. 

From the photo you can see there 
is decent illumination of the dial, but 
reading the S-meter at a distance can be 
a challenge. 

I changed the few paper caps (noise 
limiter and AGC) as they showed some 
minor leakage and that helped a lot— 
particularly in the function of the noise 
limiter. I also installed a new, grounded 
power cord, but that is standard practice 
these days! 

I like the receiver and plan to use it in 
place of the NC-300 currently paired 
to my Gates BC1G for 75 meters. 

Again, thanks for passing along Chuck 
Teeter’s (W4MEW) experience with the 
receiver. 

100 ke Crystals and the 
Ten-Tec 1050 BFO Kit 


By Tom Dailey, WOEAJ 
Denver, CO 


Are you looking for a replacement 100 
ke crystal? Mouser Electronics has them 
under: 

¢ P/N 732-C-2100.0000K-PPB 

¢ 100kHz 11pF, 100 ppm 

Poe 27) Each 


BFO Kit 
Some time back, I resurrected yet 
another Hallicrafters S-38D for a friend, 


and he REALLY wanted to listen to CW 
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and SSB on it. Well, most of us know 
that the “gimmick” cap, that plate-grid 
feedback loop BFO method that 
Hallicrafters used, is pretty awful. I 
bought one of these Ten-Tec kits for 
$13.00 and installed it. (The later S-38s 
have an extra hole behind the front panel) 
We powered his BFO with a 9V battery 
(held in place by a magnet), and it worked 
great; it's variable too. A matching knob 
made it look like it’d always been there. 
New Carbon Composition Resistors 

Regarding the announcement [ER 
#301] that Mouser offers brand new 
carbon composition resistors with the 
brand name “Kamaya,” metal film 
resistors DON’T WORK as parasitic 
suppressors, but the new Kamaya resistors 
are perfect substitutes. 


73, Tom, WWEAJ 
BC-348P...The Trimmers 


By Chuck Felton, KD@ZS 
Felton Electronic Design 
Cheyenne, WY 
307-634-5858 


This is how to NOT have to rebuild 
or repair those trimmers! 

Originally, the air trimmer rotor shaft 
was pressed into the nut to correctly 
space the capacitor plates. But this is now 
about 75 years of environment later. 
Contaminants, perhaps no more than 
humidity, have eased their way between 
the nut and the flange it rests on. Over 
time this generates corrosion that bonds 
the two surfaces. If a screw driver is used 
on the inner shaft in an attempt to break 
this bond, the torque can break the press 
fit bond between the shaft and the nut 
and the trimmer comes apart... OOPS! It 
takes much more torque at the shaft to 
break the nut loose than it does at the 


perimeter of the nut. 
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A super slender wrench can be made 
from .280 inch OD brass tubing available 


Brass tubing is made into a special tool, 
beginning with a 6 flute, 1/2-inch steel 
reamer. 
at hobby and model stores. Start with a 
clean tubing end and a 6 flute, half-inch 
reamer. Gently drive reamer into the 
tubing end to form the 6 corners. Then, 
a 6-32 spacer, with the same cross section 
as the nut, can be tapered and driven into 
the end of the tubing creating a socket 
wrench to reach the nuts. Some of the 
frame holes may be a little snug for the 
wrench. Reaming the frame holes is a 
LOT easier than rebuilding the trimmers. 
If one of the nuts manages to work 
loose and come off, hit the bench carpet 


A 6-32 steel spacer finishes the special 
socket wrench. 

and keep on going until it’s invisible in a 
different dimension (And...why do they 
do that?) it can be replaced with a 10-32 
small pattern nut, drilled to .154-inch 
ID and pressed onto the shaft. 
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R-390A “Hints and Kinks” 


By Ted Robinson, KIQAR 
Aesop Engineering 
ted@x44.cc 

401-466-4400 


The R-390 and R-390A receivers far 
exceeded the military’s specifications, 
easily achieving sensitivity in the nanovolt 
range. Reportedly classified “Top Secret” 
until the late sixties, these receivers were 
often “demilitarized” by being crushed 
by bulldozers. We are most fortunate 
that some survived. 

Initial Power Up 

For a receiver coming from basement 
or garage storage of unknown duration, 
applying reduced power minimizes risk 
of damage. This allows reforming of filter 
capacitors and drying components with 
internally generated heat without blowing 
them up. This process also brings many 
components close enough to specification 
that they can be left in, saving hours of 
labor. 

Before initial power up, wire a 100 
watt light bulb in series with the receiver. 
This limits voltage to about 80 at normal 
draw, and the light should be barely 
glowing. If there’s a short in the radio, 
the light will hit full brilliance, and 
current will be limited by it to one amp. 
80 volts is sufficient to get the HV 
circulating even in non-solid state power 
supplies. 

Initial checks include filter caps for 
temperature rise, and fuse voltage drops. 
This is an easy way to detect problems 
before blowing them with full line voltage. 
At 80 volts, the max for the AC fuse 
should be .15 volts, while the HV fuse 
near the power supply (if installed) should 
have no more than .75 volts across it, and 


the HV fuse by the audio deck, a half 
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volt, usually much less. The HV should 
rise and filter caps cool off with time; 
when they stabilize, full line voltage can 
be applied. 

Troubleshooting Shortcuts 

At full line voltage, if the receiver has 
not made noise, it is time to work the 
switches, removing and replacing tubes 
(check for cold ones), and wiggle 
connectors, working backward from the 
audio stages toward the antenna. Where 
the clicks in the speaker stop is where the 
signal is blocked. If necessary, remove 
tubes and check that they are getting HV 
(on most small 7 pin tubes its the 5th or 
6th pin going counterclockwise from the 
gap. Bigger 9 pin tubes often have two 
HV pins.) 

The audio deck is checked by removing 
tubes, cycling the mode switch between 
AGC and standby (with the local and 
line gain wide open,), and listening for 
clicks in the speaker. 

The IF deck is checked by cycling the 
LIMITER and BFO on/off switches 
(should click), and seeing if the filters 
will change the tone. 

If the RF deck is live, the ANTENNA 
TRIM and RF GAIN will vary the noise. 
Try different bands, as some crystals may 
not be oscillating or some bandswitch 
contacts dirty. Typically, dead bands and 
dead crystals will “wake up” as crud is 
scraped off the switch contacts by cycling. 
If it is live only above 8 Mc, suspect the 
3rd mixer or 17 Mc crystal oscillator. Try 
the CALIBRATOR, turning the BFO 
ON and using the line level meter if the 
signal is not strong enough to deflect the 
carrier level meter. 

If the RF deck appears dead everywhere, 
there are two checks for the prime suspect, 
the PTO. Try unplugging its mini BNC 
output connector (the closest one to, but 


not on, the antenna relay). If the volume 
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of speaker noise doesn’t change, try 
swapping the PTO tube with another 
6BAG, and if that doesn’t work, then 
check if it is off frequency. An easy way 
to do this is to connect the PTO output 
cable to the unbalanced antenna jack on 
the antenna relay, then insert a foot or so 
of wire into the unbalanced antenna 
connector on the rear panel. With the 
KILOCYCLE CHANGE at 455, another 
receiver) should. (pick «the»,P/IO%s 
oscillations up as a carrier near 3000 kc. 
Try tuning around, it may be way off. If 
so, use the clamps on its shaft to get it 
back on frequency. 
Cleaning and Lubricating 

Because the gears are going to get a 
workout during alignment, it is a good 
idea to clean and lubricate them first. 
There is no need to disassemble. With 
the receiver on a table so the gear train 
overhangs a generous spread of 
newspapers, asquirt bottle full of kerosene 
or other slow evaporating solvent (paint 
thinner) can be used to wash gears while 
turning them and brushing their teeth 
with a toothbrush. Slug rack rollers should 
be turned by hand while washing till they 
are free. Split gears are pushed slightly 
apart, washed, then worked by gently 
twisting a screwdriver in their teeth to 
exercise them. Especially important is 
phe ispliteceanhon che KILOCYGLE 
CHANGE shaft. Q-Tips® are also useful 
for crud removal. After cleaning, a capful 
of motor oil dipped with a dental pick or 
other pointed tool is used to put tiny 
drops of oil in gear teeth, axles, slug rack 
rollers and slides. Use high temperature 
aviation oil if available. 

Mechanical Alignment 

Mechanical misalignment of the six 
RF slug racks can be spotted more easily 
by checking cam positions with the dial 
at 15999 and 3999 as well as the standard 
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7999 kc. Each slug rack cam will be 
about one roller diameter from “top dead 
center” when at its top frequency: the 
MC Change is one Mc below the top 
frequency in its octave, and the KC 
CHANGE is 999. If one or more slug 
racks are off, the cause may be a broken 
or loose gear clamp, or misalignment. 
(Occasionally receivers are mistakenly 
set for 7000 instead of 7+000) Try 
holding one of the misaligned cams while 
turning the “Kilocycle Change.” If it 
slips, try to identify and inspect the loose 
clamp. If the clamp is broken, skip 
alignment for that octave (or use a small 
dab of 5 minute epoxy). If the clamp is 
not broken, twist the cam to one roller 
diameter from top dead center with the 
“MC CHANGE?” and “KC CHANGE” 
set as above to that slug rack’s top 
frequency. Using your other hand to lift 
the slug rack reduces twisting force 
needed. Tighten the clamp, no more than 
necessary, as they can break. With the 
racks clean twisting loads are less, 
reducing risk of recurrence. 
Basic Electrical Alignment 

Electrical alignment can be done using 
the calibrator, an off-the-air signal, or 
even internal noise. Ifa signal is too weak 
to deflect the carrier meter, the BFO and 
line meter can be used instead. You will 
need a .096 Bristol spline tool and a 
small, insulated screwdriver. 

To save time, work first where signals 
are strong. With a good signal at any 
frequency, start with the two IF slug 
racks in back. The right hand one moves 
with the KILOCYCLE CHANGE. The 
slugs are adjusted around 900 kc, and the 
trimmers around 100 kc, regardless of 
MC CHANGE. The trimmer nearest the 
panel has 200V, so use an insulated 
screwdriver and don’t short it for more 


than a moment, or you'll cook a resistor. 
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It usually takes several iterations between 
slug and trimmer to get them peaked. 
The left side slug rack in back have slugs 
done at 1 or 2 MC, and trimmers around 
6 or 7 MC, at any kilocycle. Beware of 
another 200 volt trimmer nearest the 
back. The lone transformers to the right 
of each rack can be peaked at any 
frequency below 8 MC. 

Any slug or trimmer that doesn’t peak 
is easily replaced. The procedure is a 
simple lifting away of the slug rack, 
undoing the screw in the bottom of the 
slug tube in the defective can, and 
unplugging by wiggling. A replacement 
can is inserted by reversing the procedure. 

The frequencies are marked on the 
cans below each of the six “octave” RF 
slug racks. Set the antenna trimmer at 
zero and peak the three slugs in each rack 
near the low frequency end, and the three 
trimmers near the high frequency end for 
each rack. The trimmer closest to the 
panel is for antenna balance, and is not 
done. When properly aligned, rocking 
the MEGACYCLE CHANGE knob 
should show that the maximum meter 
reading is in the detent. The middle 
trimmer in each rack has 200 volts across 
ih 

Finally, each trimmer in the crystal 
deck is peaked. Dead frequencies typically 
indicate a bad crystal, bad trimmer, or 
bad padding capacitor, which should be 
noted for future repair. The plug-in 
crystals can be replaced on the spot by 
unscrewing the crystal oven cover and 
swapping out the bad one. 

The mechanical filter trimmers can be 
peaked at any frequency. Those on the 
side of the IF deck can be reached by 
tipping it up while connected. The stagger 
tuned IFs and crystal filter trimmers 
should be left alone unless way off, as 


these can be time consuming without a 
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sweep generator. BFO neutralization is 
simple with an oscilloscope. Unplug the 
two connectors from the back of the IF 
deck, hook up the oscilloscope to the IF 
output, and adjust the trimmer reachable 
from the left side of the radio for 
minimum trace width. 
Advanced Concepts 

Tuning feel and ease can be improved 
drastically by three simple tasks. 

(1) The front panel KILOCYCLE 
CHANGE bushing is often out of 
alignment, which can be fixed by removal 
of the knob and repositioning and lubing 
the bushing while paying attention to 
shaft torque. 

(2) With the receiver on its back during 
cleaning, the large split gear on the 
KILOCYCLE CHANGE shaft can be 
disengaged by loosening its clamp and 
sliding it, allowing one half to disengage 
so as to move by itself, which reduces 
excessive spring tension. Care needs to 
be taken to avoid changing its position if 
both halves disengage. When re-meshing 
and sliding back into position on the 
shaft, observe clearance between the disc 
and the DIAL LOCK. Rubbing between 
them is often the cause of excessive drag. 

(3) A simple front panel check is to 
remove the dial lock knob and loosen the 
dial lock nut. If it wiggles when the 
KILOCYCLE CHANGE knob moves, 
it’s dragging. 

A pair of l-amp, 1000-volt diodes 
soldered to the plate and cathode pins of 
the rectifier sockets replace the failure 
prone tubes, reduces heat, and allows 
running on lower voltage. 

Four CL80 thermistors in series with 
the AC line reduces the excess voltage 
common today by 8 volts, and have high 
resistance till they warm up over several 
seconds, eliminating tube filament killing 


inrush. 
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Ballast tube socket jumpers from the 
existing filament lines to pins 3 and 4 
will allow plug-and-play substitution of 
a tube such as a 12BH7 without affecting 
the use of the original 3TF7 ballast. 


Sensitivity and noise rejection are 


improved bya 200 ohm balanced antenna 
connection. This can be done with ten 
bifilar turns of telephone wire on a half 
inch toroid. The 50 ohm coax shield is 
connected to the toroid’s “center tap” 
while the toroid coil ends go to the 
balanced inputs, with the coax center to 
either one. 

The antenna balance trimmers can be 
set if a strong signal is available near the 
top of each of the receiver's six octaves. A 
100 ohm resistor is connected to each 
side of the balanced antenna connector 
and the other ends connected together. A 
strong signal is applied to the junction, 
and the trimmer closest to the front panel - 
on the appropriate octave slug rack is 
adjusted for minimum. 

Reducing line voltage is a good way to 
find and replace weak tubes. Measured 
sensitivity was unaffected by line voltage, 
but overall gain dropped about 10 dB for 
every 10 volts reduction. That same 
reduction cut power and heat generation 
almost 20%, and filament voltage 8%, 
offering a way to substantially increase 
tube: Hie dity.a) 1I2evolt. filament 
transformer wired for “buck” in the AC 
line. 

PTO Endpoint Setting 

Getting the PTO endpoints within one 
KC makes frequency spotting far easier, 
and enhances sensitivity. No fancy paper 
dials or test equipment is involved. 

Using the calibrator, and tuning from 
the calibrator tones at 000 to +000, note 
how many KC spread the dial covered. 
Remove the PTO spring, then move the 
KILOCYCLE CHANGE.so.that the 
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coupling disc rib on the PTO side is 
horizontal. Unplug the receiver. Undo 
the PTO captive screws and remove the 
backside mount. Remove the coupling 
disc, tip the PTO coupling end up. Be 
careful not to move either the PTO or 
KILOCYCLE CHANGE discs. Undo the 
screw-in plug hiding partially behind the 
PTO transformer. Let the screw-in plug 
drop out of the way (it won’t go far) and 
get a small screwdriver that will reach the 
adjuster behind. Turn this adjuster to 
reduce the KC spread, about one turn 
will do 10 kc. Clockwise will bring the 
spread down (if the dial covered more 
than 1000 kc). 

Replace the disc on the upturned PTO 
and gently lower and reunite it with the 
discon) the: KILOGY CUE) CHANGE 
shaft. Plug in the receiver. With one 


hand on the PTO to keep it in place, spin 
the KILOCYCLE CHANGE and recheck 
the spread, which should be substantially 
reduced. After about three or four cycles 
of tipping up, adjusting, recoupling, and 
checking, you should be within one kc! 
You may want to put a drop of oil in the 
shaft bearing, and DeoxIT™ ona Q-Tip® 
for the shaft grounding strap while the 
PTO is tipped up. On reassembly, 
remember the screw-in plug and the anti- 
backlash spring. 

There is an in-the-radio technique for 
difficult PTOs, either with the little 
spread adjuster setscrew busted so one 
can’t tell if it’s adjusting or not, or the 
spread isn’t shrinking like it should. (And 
the opening the PTO up for turn removal 
surgery is not an option.) In these 
situations one adjusts while listening to 


This is a portion of the author’s shop, showing several R-390-series receivers waiting 
their turn for restoration and return to full service. 
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the BFO while tuned to the calibrator. 
Since the endpoint adjuster also varies 
the tuning, the BEO pitch changes when 
the adjuster is actually turning, so one 
can accurately count turns, even when 
turning is intermittent due to the busted 
setscrew. [he reversal of pitch change 
while turning in the same direction gives 
a quick way of getting closest to the 
needed 1000 kc spread if the adjuster has 
insufficient range. 

It is advisable to puta piece of cardboard 
between the PTO end and the AC fuse to 
avoid fireworks, since power is left on. 
After the PTO is tipped up, it may need 
to be rotated (remember how far) after 
disengagement to get the BFO tone 
audible. When doing an estimated 
adjustment, keep in mind each adjuster 
turn anticlockwise is typically worth 5-to 


10 ke of spread contraction. 

With the PTO disconnected like this, 
it is interesting to spin the dial and see 
how moving the slug racks affects signal 
strength. I find on a well aligned receiver 
7 ke of slug rack detuning give 3 dB 
attenuation, and 15 kc detuning cost 10 
dB. Thus, even 14 kc of under-or-over 
spread only means 3 dB attenuation at 
000 or 999, if alignment is done near the 
middle of the KC CHANGE range (about 
500). With 5 ke or less over (or 
underspread) loss (at 2-3 ke detuning) 
becomes practically negligible. 

Application of the above procedures 
has recently resulted in CW sensitivity of 
80 nanovolts (.08 microvolts) for 10 dB 
S/S+N in a 55 year old R 390A. 
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| 60) WIRELESS 
Rn 5 gt ASSOCIATION 


WORLD CONVENTION 
AUGUST 12-16, 2014 


Five Days of Total Immersion in Radio Lore, Artifacts and Equipment 
Enjoy the Fellowship—Learn From the Programs—Acquire or Sell Radio Treasures 


SPECIAL CONFERENCE THEME: 


HALLICRAFTERS HISTORY AND EQUIPMENT 


@ Visit the AWA Museum With Expanded Conference Dance Party, All You Can Eat Buffet, Ladies 
Hours Luncheon, 53rd Anniversary Banquet 

m@ Expanded Old Equipment Contest Includes Special mf Movie Night — Relax With Popcorn and Drinks 
Categories for Hallicrafters, Collins and Military Gear ™ Special Event Station W2A Featuring Vintage 

@ $30.00 Buys Unlimited Flea Market Space. Sell It Hallicrafters Equipment 


j 
All! @ Ail New Forums and Presentations 
@ Food, Glorious Food! International Dinner, Pizza g 


Saturday Auction 


At the Rochester Institute of Technology Inn and Conference Center, Rochester, NY 


| From Exit 46 of the New York Thruway (I-90), take I-390 North to NY 253 West to NY15 South. 
# Look for the RIT building about 0.7 miles on the right. For more information and to register online, 
visit www.awaconference.com. Questions? Call Chairman Roy Wildermuth at 585-899-6703. e 
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Obtaining the New FCC 
Commercial Radiotelegraph License 


By David Kuraner, K2DK 
2526 Little River Road 
Haymarket, VA 20169 


When Steve Johnston’s (WD8DAS) 
letter appeared in the January 2014 issue 
#296 of ER, I was very surprised to learn 
that the telegraph license still existed. I 
received the second class ticket almost 40 
years ago, on a lark, when I encouraged a 
friend to upgrade from Technician to 
General. In those days you appeared 
before an FCC examiner. Promptly at 9 
AM, the code test was administered to 
the commercial applicants first and then 
the amateurs. I passed both the 20 WPM 
plain text and 16 WPM five character 
code groups with ease and then found 
myself taking a very hard written exam 
on shipboard systems. 

Since I never expected to use the ticket, 
I just dismissed it as another piece of wall 
paper to hang in the shack. Ten years 
later, having that telegraph ticket with 
ship radar endorsement, was instrumental 
in obtaining employment as a systems 
integration engineer. I was the senior 
lead engineer doing the bridge, weapons 
control, navigation, and_ radio 
communications systems on board USCG 
Cutters. And yes, the HF Collins gear 
was fully capable of teletype and CW. 

Another dozen years passed and now 
as a technical program manager, I was 
faced with a project using the exact same 
Collins equipment, but this time land- 
based and up to 10 kW in output power. 
The 10 kW was not functioning correctly 
and the estimate we received from 
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Rockwell-Collins to send a team to work 
on it was for at least several thousands of 
dollars. The technicians at the site 
location were shocked when I took off 
the suit jacket and tie to dig in and 
quickly found a simple wire jumper that 
didn’t belong. 

Eighteen years ago, when it was time to 
renew the license, the FCC help desk 
lady made it clear that there was no such 
license and therefore I could not renew 
it! It looked like this had gone the way of 
the Dodo bird and dinosaur. I was quite 
disappointed as this ticket represented 
part of my working career. I simply moved 
on until Steve’s ER-published letter 
arrived and | had subsequent follow-up 
emails with him. 

I first contacted the Electronics 
Technicians Association as Steve 
suggested. What became clear is that the 
FCC was willing to accept and give credit 
for an Amateur Extra 20 WPM code test 
taken 44 years ago — credit for telegraph 
elements 1 & 2 — and credit for written 
test element | originally taken fifty years 
ago for the second-class radiotelephone 
license. Credit would not be given for 
having an expired ticket where written 
element 6 was required. And they surely 
didn’t care that I worked professionally 
on much of the equipment this test 
covered. Also not considered was that I 
taught a good amount of this material for 
several years as an Adjunct Professor. If I 
wanted this new license, I would be taking 
a test from a 616 question pool. And out 
of 100 questions, 75 needed to be 
answered correctly. 
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The question pool has not been 
changed in 20 years and is based on 
technology, regulations and procedures 
that haven’t changed or were obsolete 
when I first took the exam almost 40 
years ago. To start studying for this cross 
between a history and basic electronics 
exam, (which should be second nature to 
hams who teethed on vacuum tube 
technology), all you really need is to get 
the question pool. You may laugh or cry 
when you see the questions with 
misspelled, poorly worded, or wrong 
answers given. Remember, right, wrong, 
or not making sense, the examiner is 
going by an answer key. It is a written 
exam and not a computerized exam. 
Those responses must match the answer 
key to be counted as correct. The W5YI 
Group can provide the booklet of the 
question and expected answer pool. They 
also claim to have a disk containing the 
questions and explanations. Explanations 
for some of these questions could easily 
be more embarrassing than the questions 
themselves. I chose not to obtain the 
disk. 

A second source for the question pool 
is the NC4FB web site. This is a great 
free service to all. All commercial written 
elements are available as both flash cards 
anda practice test, exams! Because | 
expected a non-computerized test, I first 
used the W5YI test booklet highlighting 
and color coding answers in order of 
difficulty, mostly because of poor 
wording. Then, as reinforcement of the 
required responses, I used the NC4FB 
practice tests as one would play computer 
solitaire. My best “game” was 100 
questions correctly answered in 20 
minutes after several 807s (Silver Bullets 
from the Coors Brewing Company). 
During several of these practice exams, 
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the same question was presented and it 
appeared that the computer grading was 
not consistent with the required answer. 
It was pathetic as I never knew what 
correct or incorrect response would yield 
a correct mark. But remember the 807s! 
Once you have managed to give the 
answer key the expected response at a 
consistently high rate, you then need to 
contact a Commercial Operator License 
Examination Manager (COLEM). The 
various web sites and organizations 
mentioned can assist. I was fortunate in 
that I located one 30 miles from where I 
winter in Florida. Back north, I might 
have had to travel 100 to 200 miles for 
one. The Marine Technical Institute in 
Ft. Lauderdale, Florida, knew exactly 
what I was talking about and did all of 
the paperwork for the license with 
scanned copies of previous licenses needed 
for credit. The only issue they had was 
there was no test booklet available until 
the last minute which had to be obtained 
from the FCC COLEM coordinator. 
These official test booklets are more 
like stapled pages put together on 
demand. Anything is possible. The test 
questions are verbatim as given in the 
616 question pool with all the 
misspellings, mistakes and poor wording. 
I would not expect to ever have this 
situation corrected for element 6. Steve 
reports that on his exam, a question was 
stated but the corresponding answers were 
listed with another question several lines 
down. Ray, our editor, remembers a 
question on his First Phone exam in the 
1980s 
transmitters! Thankfully you will not be 
tested on spark-gap technology. 
Assuming you have managed to answer 


dealing with spark-gap 


75 questions or more to the satisfaction 
of the coded answer key, you will be 
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givena certificate called “Proof of Passing 
Certificate” for your time and trouble. If 
you have a hole-in-the-wall that needs to 
be covered, you can frame and hang it in 
the shack. Otherwise relax and wait for 
your new lifetime license to arrive in the 
mail. Should you wish to obtain this 
license and did not hold an Amateur 
Extra Class license prior to April 15, 
2000, good luck! I have not researched 
just who would be capable of 
administering telegraphy elements 1 & 2 
these days. 


Many of the obsolete technical subjects 
were originally presented in the Milton 
Kaufman Radio Operator’s Qed, first 
published in 1949, and later updated 
though out the next decade as well as the 
Edward M. Knoll Marine Radio Operators 
series published during the 1970s. As of 
April 2014, there appears to have been 
ten lifetime Radio Telegraph Operators 
Licenses issued. The license is in the 
format of the current amateur licenses. 
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Details: www.radiomarine.org 
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Night of Nights XV 
12 July 2014 


On 12 July, 1999, the last commercial Morse message in North 
America was sent — or so it was thought. But one year and one minute 
later the Maritime Radio Historical Society returned historic coast 


station KPH to the air for the first Night of Nights. 


Join us on the air or in person for Night of Nights XV as KPH, KSM, 
KFS and others return to the air. 


Location: RCA receive site, 174000 Sir Francis Drake Blvd, Inverness, 


Time: Doors open at 3:00PM, first transmission 5:01PM (0001 


= 
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AM Carrier Net: Sunday mornings, 8:30AM local Bdsteta are 3835 ke. QSX W2DAP. Friendly format. 
Antique Wireless Association AM Net: Sunday afternoon, 4PM EST, 3837 kc, QSX David, KA2J 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily @ 6:30 AM MT and 3:30 PM MT, QSX K@OJ 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West 
Coast 75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night 
monthly, 3880 kc starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 2000Z. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9IDCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3868 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 


Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. 
QSX for both nets Warren, W1GUD 
Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 


“50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: NSECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 


check in with military gear, but that is what this net is all about. Late checkins are welcome. 


Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. OSX Bill, W3KBS 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/- QRM. QSX op rotates Jim (WASBDR), Ron (KC7PSY), Bill (W4WHW), 
Jay (WBOMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu 
(K4BOV) 

Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WASIGG) 
or Vince (WB4BPS) 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NIGQ) Ist Wed, George 
(WAGHCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (K6IC) if 5th Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 kc +/- QRM. QSX W7QHO. www.mrcgwest.org 


West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 
Wireless Set No. 19 Net: Second Sun. 7270 kc (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 kc. QSX Dave (VA3ORP). 


Electric Radio #302 July 2014 41 


New Book Review: 
Chuck Penson’s Heathkit Test Equipment Products 


By David W. Ishmael, WAGVVL 
2222 Sycamore Avenue 

Tustin, CA 92780 
714-573-0901 


daveishmael@cox.net 


I have had Chuck Penson’s book, 
Heathkit - A Guide to the Amateur Radio 
Products, in my library since the first 
edition was published in 1995. They 
serve as an indispensable reference when 
it comes to the history of Heath’s amateur 


Heath hit- 


TEST EQUIPMENT PRODUCTS 


CHUCK PENSON WA7ZZE 
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radio products. When Ray at Electric 
Radio told me that Chuck was preparing 
to publish his new book, Heathkit Test 
Equipment Products, | was eager to get 
my hands on a copy. 

My first piece of Heath test equipment 
was a Model CT-1 Capaci-Meter 
featuring a “magic-eye’ tube selling fora 
mere $7.95 in 1959 dollars. I purchased 
it at a Heath store in downtown Santa 
Barbara, California, when I was in 9th 
grade. In the decades that followed I 
built |. dgzermeaasursr 
Heathkit test 
pieces, 
favoring Heath over the 


equipment 


also-popular kits by 
Knight Kit, Eico, Paco, 
and others, that were 
available at the same 
time. A 
incentive was that the 
Heath 
“everywhere,” and the 


strong 


stores were 
one in Santa Barbara 
was on the way home 
from school. I passed it 
every day and couldn’t 
help but to go in and 
“window shop.” In 
addition to the dozens 
of Heathkits I built, 
many more dozens 


passed through my 


hands, as my collection 
grew. Today I have, by 
actual count, 19 pieces 


of Heathkit test 
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equipment still in my collection, and 
many are still used on-the-bench. 

I received a copy of Chuck’s new book 
in early June of 2014. It fits in very well 
with his other two books mentioned 
above. It’s a large format 8-1/2" x 11" 
with a total of 193 pages involving the 
Introduction and 25 chapters, three of 
which are separate indexes listing 
equipment by its type, their model 
numbers, and the chronological dates of 
introduction. For those of you that grew 
up building Heathkit test equipment, or 
if you re just starting to collect them, this 
is a must have book in your library! I 
didn’t count the photos, but there is a 
generous supply of them throughout the 
book, and all are high quality with enough 
high resolution to get the job done! These 
photos and their related text are printed 
on heavy stock paper with no bleed- 
through from the other side of the paper. 
The text’s font size makes for easy reading. 
on Chuck's 
introduction. In addition to the retelling 
of Heath’s history, concentrating on the 
test equipment products, Chuck has 
identified six distinct design eras: 

. Pre-Classic: 1947 - 1952 

. Late Pre-Classic: 1952 - 1954 

. Classic I: 1954 - 1961 

p@lassicn(: 1961 - 1967 

. New Look: 1967 - 1975 

. Post New Look: 1975 -1990 

I have long known about the various 
transitions in design, but Chuck has 
established a new standard in defining 


I must comment 


GO WN BR & NH 


their design eras. As it turns out, my own 
collection spans the last four design eras! 
There can now be a “common language” 
in discussing these different pieces of test 
equipment. I’m positive that these 
definitions will stand the test of time! 
My favorite chapter is chapter 8, 
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Oscilloscopes, the longest chapter 
containing 26 pages with 71 photos. I 
have built the IO-10 3" and IO-14 5" 
“Professional” oscilloscopes and the ID- 
22 Electronic Switch. I have also owned 
at one time or another, the IO-21 3", 
OP-1 5" “Professional”, and the IO-102 
5" oscilloscopes. Also in my collection is 
the [O-12 5" and IO-10 and EUW-25 
3" oscilloscopes and the IG-4244 Scope 
Calibrator. There were a few more but 
their model numbers are long-forgotten. 

Although I was familiar with the 
products in Chapter 22, Computers, they 
were products I mostly ignored. I didn’t 
get interested in computers until I got the 
“S-100 bug” in the early ‘70s. Another 
Heath product I never owned was found 
in chapter 18, Tube Testers. Before my 
TV-7D/U became my tube tester of 
choice, Eico for some reason was my tube 
tester of choice. 

I would have dearly loved to have 
individual schematics, but this would 
clearly have been “Mission Impossible” 
based on not only the depth of the 
products covered, but their multitude of 
changes over their product life that Chuck 
discusses in his section on manuals. Most 
of these schematics are available on the 
Internet with a little bit of searching. 

In conclusion, this is a must have book 
for folks interested in not only Heath’s 
history, but its history told through the 
Heathkit test equipment discussed 
throughout the pages of this book. As I 
thumbed through the pages | said “I built 
that” or “I used to have that” or “I repaired 
one of those.” I highly recommend this 
book. 

[Available from the ER Bookstore, see 
page 60 for ordering information. | 
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PHOTOS 


snd 


Weegee, the ER traveling photographer, is getting grumpy and he says, “Help keep my 
Speed Graphic active! We are always looking for good photos, especially we need 


attractive photos for Electric Radio covers.” 


Ba eereeeen 
Saseatenna 
SORevosaeaw 


Wendell Brewster (W5SFA), Breckenridge Texas, in the 1950s. 


Dave Pinnell (WA5ZPP) sent in the two photos on these pages. About the pictures, 
Dave says, “... When I was very young we lived in Breckenridge, Texas. My father had 
a close friend who was a ham back in the late 1950s. His name was Wendell Brewster, 
W5SFA. Wendell had a nice family and I understand that he was once a B-29 pilot in 
the Air Force. When we would visit him I would play with his kids. I remember he 
would see me staring at his ham station. He would always talk to me about his radio 
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out 1970 with the equipment from Wendell 


= 


Dave Pinnell is operating WN5ZPP ab 
Brewster’s station. 
equipment hoping that I would take an interest. I understand that he was a perfectionist 
and had a very neat station. One of the books he had that I have always kept was a copy 
of The Radio Handbook, copyright 1947. A few years ago I found a picture tucked in 
between the pages of Wendell seated at his station. I was fortunate to have it. It must 
have been taken in the 1950s. 

“I remember later on, when I was in the fourth grade, about 1963, we had to move 


away so my Father could take another job. Other than when my parents would call 
them, we didn’t talk much with them. When I was 15 years old we lived in Odessa, 
Texas. My Mother received a phone call one day and got the bad news that Wendell 
has unexpectedly passed away. His wife knew that I was interested in his ham station 
and his kids were not. So, she invited us to load it all up as a gift. As you can see in the 
picture, he had a Hallicrafters SX-42 receiver and a Johnson Viking I transmitter with 
the VFO. I remember we loaded up all kinds of miscellaneous stuff. It gave me things 
to play with and learn about for many years to come. I still have the bug key and his 
D-104 microphone. It was unbelievable then. My father had already gotten me a 
Hammarlund HQ-129X and a DX-60 to start my Novice station. I was truly blessed 
to have received all this wonderful equipment. You can see it all in my small room as 
I posed for this picture for my mother about 1970. 

“IT am 58 years old today and | think about those days with many wonderful 
memories. 73, Dave Pinnell, WASZPP, Kingwood, TX.” 
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On this page, WWII B-17 
Radioman, Bruce Murray 
(N3GHD), is doing the honors 
of cutting open a box with a 
brand new, unopened, 
Western Electric BC-454-B 
receiver inside of it. The 
ceremony took place at a 
QCWA meeting in Pittsburgh, 
PA, which was 
commemorating the 70th 
Anniversary of D-Day. The 
command set had not seen the 
light of day since 1942. (Photos 


courtesy of Brian Roberts, 
K9VKY) 
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Advertising Information 


Subscribers receive 1 free 20-word ad per month. Extra words are 20 cents. Ads 
run ONE month unless otherwise requested. “For Sale” or “Wanted” and all of your 
contact information counts as 6 words. That leaves 14 words for the description. 
Hyphenated and slashed words/numbers count as 2 words. Please count the 
words in your ad as described above, and if you are over 20 words, send 
payment for the extra words at .20 each. Note: Not all readers use email, so 
include phone numbers if a response is desired. To avoid disappointment, don’t wait 
until the last day to submit new ads. Non-subscribers: No Free Words. $5.00 
minimum for each ad up to 20 words. Each additional word is 50 cents. 


4 By 


&>) 


Please Call or Write for Display Rates pre 


f 
std 


( VINTAGEEQUIPMENTONLY!) “4 
ER Telephone: 


720-924-0171 


PO Box 242 
Bailey, Colorado 80421-0242 


g Deadline for August 2014: 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave, Denver, 
CO 80237 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab @cs.com 


FOR SALE: HRO 500, Globe King 500C, 
many more. Pickup in D.C. area. Dave, 
W3WKP, email W3WKP @arrl.net 


FOR SALE: Collins KW-1 transmitter, 
$10,000. Tom, W5LTR, 1617 W Highland 
Ave, Chicago, IL 60660, 773-559-6137 


FOR SALE: Hallicrafters HT-40 
transmitter, mint condx, original two 
manuals, original shipping box w/ 
Hallicrafters emblem. $75 + shipping. Ron, 
K3NFS, 724-736-4464 
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FAX (call first): 303-838-3665 
Ray@ERmag.com (Email ads OK) 


@ Friday, July 25! 


SALE: KOOR Estate Auction, Saturday, 
August 2, 2014 @ 9:30 AM MDT. Lots of 
vintage ham gear, antennas, tubes, parts, 
books, magazines, etc. such as Viking 
Valiant, Viking Courier linear amplifier, an 
AF-67, a Central Electronics 10-B, lots of 
NIB transmitting tubes, lots of NIB receiving 
tubes, very old QSTs, ARRL Handbooks, 
lots of sorted parts, etc. Auction location 
is: 106 S. 19th St., Hot Springs, SD (corner 
of 19th & University). If questions, email 
kzerocx @rap.midco.net or call 605-343- 
6739 after 6 PM. Gary, KOCX 


FOR SALE: Several Console Radios, 
Some Radio Record Players, Armchair 
Sets. Pick Up Only Near Washinton, DC. 
Howard Felder, 301-320-3028 


FOR SALE: DX-60B, excellent condition, 
original manual, $90 + shipping. Ron, 
K3NFS, 724-736-4464 


FOR SALE: B&W 350 PSN # 350/204 
phase shift network $25 plus shipping. 
570-282-4663, ask for Craig. 
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JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


e Produces the famous 
annual Rochester Meet 


e Publishes the quarterly AWA Journal! with: 


- Free want-sell-swap ads 

- Early television 

- Horn loudspeaker 

- News of U.S. & foreign clubs 


- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


GOS 
AWA 


nome 


e Maintains unique 
radio-TV museum 


Membership is only $35/year in U.S.; $40 elsewhere. 
Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
awamembership@rochester.rr.com (585) 257-5119 http://www.antiquewireless.org 


FOR SALE: Modulation Transformer: 
Thordarson 75M11, 600 watts RF, 10,000 
ohm, $150. Millen 90800 $145. George 
Stevens, WOATA, PO Box 704, Longmont, 
CO 80502, 303-776-9036, 
vintagegs663 @ gmail.com 


FOR SALE: Used, tested, most common 
tubes such as 6K7, 6SA7, 6AU6, 6BAG, 
12AV6, 12BA6, 1T4, 115, 1R5, 0Z6, all at 
$1.50 each. Rectifiers and audio such as 
1A5, 6X4, 12X4, 6X5, 6K6, 35Z5, 50L6, all 
at $3 each. Premium tubes 12AX7, 6CA4, 


SURVIVING 


Sti, 
BRUCE VAUGHAN, NR5Q 


Be ony 
B. 3 


6AQ8, 6JE6, 6BQ5, 80 at $7 each. Send 
order of $100 or more for free shipping 
plus 15 cents per tube discount. Most all 
tubes are available NOS at 2X listed price. 
James Lopaz 5467 S 975 E Ogden, UT 
84405 602-373-4002 


FOR SALE/TRADE: G.E. Ham News, RCA 
Ham Tips, ARRL Handbooks, “RADIO” 
Handbooks, old ARRL books/publications, 
tube manuals, CQ, Ham Radio, 73, QST. 
NI4Q, POB 690098, Orlando, FL 32869, 
407-351-5536, ni4q@juno.com 


Surviving Technology 
By Bruce Vaughan, NR5Q 


Long-time ER readers are familiar 
with Bruce Vaughan’s (NR5Q) many 
popular articles in Electric Radio over 
the years. Surviving Technology is a 
chronicle of Bruce Vaughan’s lifetime 
of experience in radio and is a finely 


produced presentation with excellent 
illustrations and schematics. The book 
is 8-1/2" x 11" and is printed on coated, 
glossy, medium-weight paper stock. 
In 7 detailed chapters, Bruce gives you 
a blow-by-blow description, including 
schematics, of all the secrets needed to 
build a successful regenerative receiver. 
The “Ultimate” is amazingly straight- 
forward, stoutly built, and Bruce pro- 
vides all the details to successfully build 
your own based on his 60 years experi- 


ence. 


cr 
B4 


, a5 
Available from the Electric Radio Bookstore, see page 63 for ordering noua 


48 Electric Radio #302 


July 2014 


: —<— —= i it ee 
for the Radio Amateur 
| This book has everything you need to 
know about the art and science of 
| thermatron design and construction. 
It pulls together thermatron types 
| and characteristics, thermatron 
homebrew techniques, and how to 
design audio and RF triode and 


Grayson Evans 
TA2ZGE/KJ7UM 


FOR SALE: Hammarlund SP600 rack 
mount-all original-working. Two Mcintosh 
30W & two 6OW amplifiers-Excellent 
condition. Hallicrafters SX-24 Super 
Defiant Skyrider. Army frequency meters 
#164AR with book-Excellent condition. 
QST magazine from 1925-Like New. 
Iluminated advertising clocks 15" 
diameter-Sylvania, Tungsol, Raytheon. For 
more items see my ad in last month’s 
issue, Page 47. Bill Kalcik, 608-253-9855- 
Call after 8PM CST 


FOR SALE: Johnson transmitter VFO shaft 
coupler repair kits, replacement wafer is 
G10, SS hardware. Kit $12, or repair yours 
$22 shipped. Also reproduction feet for 
Johnson Hallicrafters, etc. Photos at link. 
Chris kc9ieq@ yahoo.com 815-508-1212 
http://stores.ebay.com/kcYieq 


FOR SALE: Hallicrafters SX115 new VFO 
dial overlays. Make your dial like new. 
$25. Phone: 330-658-5035, 
WBOIQK @ARRL.NET 
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/ and 
TA2ZGE/KJ7UM has 


pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
formulas. Grayson Evans, 
been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
industry, and is bored to death with 
solid-state! 


NOW Available from the 
Electric Radio Bookstore! 


FOR SALE: Heath SB-100 with HP-23 
supply and speaker $200 you ship. 
National SB-300 in good cosmetic and 
working condition with calibrator $135 you 
ship. National NC-183 (non “D”) good 
cosmetics with calibrator $145 you ship. 
National matching speaker for NC-183 
$40 you ship. Ken K8TFD 734-564-0316 


FOR SALE:FT-243 crystals, $1.00 each 
or 6 for $5.00 plus shipping.Untested, no 
ham band frequencies, good for vintage 
holders for modern rocks or grinding. Dick, 
W5TA@ARRL.net 


FOR SALE: Lots of old B&W coils. CQ & 
QST mags. Old transformers, old tubes. 
Also visit my web page, 
www.randystoold.webstore.com 


FOR SALE: I repair antique radio & stereos 
from 1920s to present day. Free estimates- 
| am located in Wisconsin Dells, WI. Bill 
Kalcik 608-253-9855 
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ZIM ELECTRONICS INRUSH CURRENT Las ot 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) .................. 

Model AB-1M, (With Voltmeter) .............ssccceeees $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
Shipping, each limiter (.......c..0..ccecscoscoescocssecs 

(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


guarantee. Electric Radio Store 
720-924-0171 


Metered Inrush Limiter, 
Models AB-1M, AB-300M 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk-screened. 
Picture available. $90.00 + shipping. Walt 
Korab, 570-421-8371, w3fnz @verizon.net 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 13406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE: Military whip antennas, $62 to 
your door. Also AN/GRR5, $295. Bruce 
Beckeney, 5472 Timberway Dr, Presque 
Isle, Ml 49777, 989-595-6483, 
bbeckeney @ yahoo.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 
deck cases repainted, just beautiful. 
$6,000 Chuck Hurley, K1TLI, 508-965- 
7400 
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FOR SALE: Electronics Stuff, reducing 
my 50 yr. collection of radios, meters, 
instruments, wire and lots of parts. If you 
repair or build, | may have what you need 
reasonable. Call anytime, 330-876-0529 


FOR SALE: BC-610-Il, two left. $1,200 
and $1,100. Pick up only in Mesa, AZ. 
George Portell, 3212 N 83rd St, Mesa, AZ 
480-986-5797 w8qbg@ yahoo.com 


FOR SALE: ATAS Antenna Repair. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, W@EAuU, 
daileyservices @ qwest.net 303-455-0889 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100!IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @ kc.rr.com 


FOR SALE: Military connectors are our 
specialty. Please call for availability and 
price. William Perry, 702 (rear) Beechwood 
Road, Louisville, KY 40207 502-893-8724, 
willlamperrycompany @ insightbb.com 
FAX 502-893-9220 
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Estes Auctions 


ESTES AUCTIONS 
7404 Ryan Road, Medina, Ohio 44256 
"Ph: 330-769-4992 @ Toll Free: 888-769-4992 @ Fax: 330-769-4116 
\ www. estesauctions.com @ Email: estesauctions@aol.com 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, TEL: 321-262-5471 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. day Ken, 
www.RadioReprints.com. 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9OO, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 
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FOR SALE: Atwater-Kent dual speed tuner 
repair kit. Complete details at 
www.adamsradio.com Adams 
Manufacturing CO., POB 1005, Lincoln 
Park, MI 48146 


SERVICE FOR SALE: R890A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124 40 (Dayton OH) ‘http:// 
TomsAntiqueRadioRepair.com 


FOR SALE: DRAKE TR-7/TR-7A/R-7/R- 
7Aservice kit. Includes 13 extender boards 
and digital jumper card. $64.75 includes 
postage. See http://pweb.amerion.com/ 
~w7avk, Bob, W7AVK, 5581 Panorama 
Dr, Moses Lake, WA _ 98837, 
w/avk @arrl.net 509-750-7589 


July 2014 of 


DD-103 UNIVERSAL DIGITAL DIAL 
Pre-programmed for many 
receivers and transceivers 
including FT-101, TS-520, 
TR-4, & most Hammarlund, 
Hallicrafters, National, and 
other brand receivers. 


BAND - FREQUENCY MODE / CAL 


*: 


00-103 Universal Digital Dial Electroni¢ Specialty Products LLC 


Digital Accuracy For Your Vintage 


Receiver Or Transceiver, With 


Test Equipment Repair and Sales: 
Cushman Monitors, HP-410C, HP-410B, 
Logimetrics and AUL Industries RF Signal 
Generators. Service—Sales—Parts, http:/ 
/www.kiss-electronics.com, W7DUZ 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, KANYW, 
navy.radio @ gmail.com 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 45817- 
0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP. 401-934-1845 
ka1edp @ yahoo.com 


ACCESSORIES FOR SALE: KWM2/S- 
line metal logo pins. Meatball or winged. 
Excellent replica of the original. Put one 
on your hat, badge, or replace a missing 
logo on your panel, $6.25 shipped. W6ZZ, 
1362 Via Rancho Pkwy, Escondido, CA 
92029. 760-747-8710, w6zz @cox.net 


FOR SALE: Visit RadioWorld- 
OnLine.Com you will find new items and 
information every month! Carl Blomstran, 
POB 890473, Houston TX 77289 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 


52) Electric Radio #302 


Either 10Hz Or 100Hz Resolution. 


kk4pk.com 
$135.00eShipping $10 


Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


NOTICE: Visit Radioing.com, dedicated 
to traditional ham radio & vintage radio 
resources. Let’s Radio! Charlie, W5AM. 
www.radioing.com. 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other 
Collins radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


FOR SALE: 
R-390A Receiver, $750 


Manuals available with All equipment. 
Equipment all in Good to Excellent 
Condition. 


Also for sale, 40 X 80 Ham Shack, 
Living Quarters, Shop, Garage.A retired 
Ham’s Paradise in Southern Arizona on 
40 Acres. Awesome Towers and 
Antennas. Station can be remote 
controlled via the Internet, $294K 


Wes Minear - W7UO 
Telephone 520-398-2722 
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High Performance Crystal and Mechanical Filters for your 


international radio 


WANTED: Old six or two meter tube-type 
receiving converter to HF IF. Art, 
w4pon @panix.com 


WANTED. Help! | lost the on/off key to my 


Viking 500. Can you help? Bert, N8NN, 
n8nn @ earthlink.net 


Collins, Drake, and Heath Radios! 


YJ PO Box 2110, Aptos CA 95001, USA 
SS tel: 1-831-462-5511 fax: 1-831-612-1815 
e-mail: sales@inrad.net web: www.inrad.net 


WANTED: WW II U.S. Army Signal Corps 
J-36 “bugs”. Bill Mills (KC4AA), Phone: 
478-452-2957 or 
millsend @ windstream.net. 


WANTED: 1960’s Callbook information 
for WA5FOX, WA5GJM and CR4BA. 
WR5Q@juno.com 210-828-0247 


WANTED: Mainline/HAL ST-4 RTTY 
Demodulator— PC board, etching pattern 
or complete unit. Brian Shore, KV4EX, 
2130 Jen Rae Road, Green Bay, WI 
54311-6348. bsskv4ex @ gmail.com, 920- 
445-3643 


WANTED: Meter for Hickok 534A tube 
tester. Walter, 718-456-1988 


WANTED: FCC and RiD-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 
brianharrison @ embarqmail.com 


WANTED: Model 15 teletype machine 
with pedestal and supplies for use in a 
working museum display, SF Bay area. 
Steve Pazar, W6SSP, zarco@sonic.net 
707-544-8142 Santa Rosa, CA. 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, ng5t @tx.rr.com, 214-629- 
8759 


WANTED: EF Johnson Viking model 122 
VFO. Allen Sharpe, 208-304-0122 or 
email: radio_tuner@ gmail.com 
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BOATANCHORS 


WANTED: National XCU-303 Calibrator. 
Cash or Trade. Mike, KOAZ, email: 
kOaz@centurytel.net or phone 417-466- 
0401 


WANTED: “Radiomarine” of Redbank of 
NJ by EAC (Japan) model MI-30006 scope 
indicator MFD. July 1969 need manual- 
anything. Craig, 570-282-4663 


WANTED: Mackay Radio Type 3001A LF 
receiver, clean and unmodified preferred. 
Rich Parker, KB2DMD, 1205 Sleepy 
Hollow Rd, Pennsburg, PA 18073, 215- 
541-1099 


WANTED: Main tuning dial lock assembly 
for Hallicrafters SX-28. Jeff (W2JPH), 
radiow2jph @ gmail.com or 607-281-1224 


WANTED: Matching speaker for JRC 
NRD-525. State price and condition. R.D. 
Carter, 7079 Marks Rd, Cameron, NC 
28326 


WANTED: Hallicrafters SX-96 rcvr, good 
working condition, VG to exc cabinet & 
front panel, no mods, original knobs, none 
missing. Al D’Amico 37 Baynes Ave Buffalo 
NY 14213 716-861-4289 or 716-598-5205 


WANTED: Schematics, manuals for 
Watkins-Johnson 901-1 VHF receiver and 
National R1230/FLR receiver. Hal, 
KK6HY @arrl.net 650-366-5060 California 
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The R390A ie | a cyeuenices sy 
freed from mil 


ynthesigiof slettrenie ane mechanteal design. The RBS 
itary contract ‘con straints and optimized for-wide range of. HAM “and SWL interests, 1 


finishes the job. Made to to order an diMade%i in America. Upgrades are hand wired with pa ts like login 


It’s not a different radio, just better;much- betters j 
2 watts of hifi audio drive a very efficient 12” coaxial speaker in’ atuned:wood box. your ears Aas 
protected by four front panel selected audio filters and the limiter c optimi: zedi for. both A. M. ands's. B. 


I drives stereo Wedd phones: oar 


ANT 
at ae 


‘gntomatic in controli: 1S redesi igned, both rise ‘and fall tites'for AM sor sor e aith-BFOFOTSSE/OW. 


Adjusted gain andiAGG voltage distribution, staggered AGC attack tim es, the much im 
} éd 


ed‘6BZp front 


endtube and hahaa pentode scree vo raze: all contnibute to 


miner Teli 


For a te st drive cometo: 


1115 South Greeley Highway 
Cheyentie, Wyoming 82007 
By appointment only 9)) 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
WY 307-634-5858 www.feltondesign.com 


WANTED: Schematic/documentation/info 
for Coast Guard CW xmtr T1504/SRT-29 
by Scientific Radio Systems, Rochester, 
NY. Contact W8KXR @NEO.RR.COM 


WANTED: Manual-Schematic VLF loop 
coupling unit NT-47367 CNM-47367 
NAVSHIP POB #900-505. For use with 
VLF Loop CNM 66097 or NT-66097. Harry 
Weber, 4845 W 107TH ST, Oak Lawn IL 
60453 


WANTED: 1195, SX73/R274D, and any 
spares for the R390, R390A, R389, and 
R392. Ward Rehkopf, K8FD, 31516 Griffen 
Dr, Conifer, CO 80422 303-674-1087 
Radiohound2 @ yahoo.com 


WANTED: Avionics boxes and controls, 
working or not, needed for a static display 
in a museum C-117 aircraft. AN/ARN-3, 
AN/ARN-6, AN/ARN-14, AN/ARN-21, 
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ANARC-27, AN/APS-42. Filter switch 
panel (Range/Voice/Both). If you have 
anything related to the above and are 
willing to part with it, please contact Tom, 
KJ7AV, 585-352-9610 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


WANTED: R-390As. It was built to play, 
not sit and decay. | overhaul and find them 
a good home. Ted @x44.cc 


WANTED: ARC-5/SCR-274-N_ type 
equipment, connectors, accessories, 
cables, etc. Any condition, single items to 
many OK. Mark, WOPXM, 
mmckeown @tde.com 303-278-3908 


WANTED: Early RCA electron 
microscope, finder’s fee paid. Alan Weiner, 
207-286-5483 WBCQ@wbcg.com 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 
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Hammond Modulation Transformers 


: 


New production modulation transform- 
ers have been unavailable for a very long 
time — until now! Electric Radio is offering 
a limited run of genuine high-quality Ham- 
mond modulation transformers that are all- 


new production and are great way to solve a 
big problem with plate modulated AM trans- 
mitters. 

These new transformers have extra sec- 
ondary impedance taps for 3k, 4k, and 5k 
loads, plus, the primary includes a 40% tap 
for push-pull screens! This makes them 
the perfect transformer for any real AM 
project in the low and medium power class. 
They are ideal as a replacement part for 
Viking transmitters with burned out modu- 
lation transformers, or any homebrew trans- 
mitter project with a push-pull output us- 
ing 6AQ5 through 6550s. 

As high-quality transformers, their re- 
sponse is 150 Hz to 15 kHz, + 1 dB maxi- 
mum, at a | kHz reference. 

$125.00 each, plus $12.35 for flat-rate 
shipping within the US. 


WWW.ERmag.com 
720-924-0171 


¢ Your Resource for 


Wig=—WitE=S 


*=* Collins Radio ** 


t= i=SN 


Collins Collectors Association 


SIRS 


SF SSB 


¢ Offering Unparalleled Free as wellas.. 


e .... Exciting Member Benefits 


e World Class 


Signal Magazine 


e Visit at collinsradio.org & join the fun 
e See our Events Calendar 


¢ Come see what the excitement is about 
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Licensed at least 25 years ago ? 
And licensed now ? 


Then you should belong to the 
Quarter Century Wireless Association 


QCWA, Inc. 

8400 NW 115th Avenue 
Ocala, FL 34482-1098 
USA 
Www.qdcwa.org 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: R-274D/FRR parts unit with 
good dial lock. Please help! Walter 
lacobelli, 2147 Harman St, Ridgewood 
Queens, NY 11385 718-456-1988 


WANTED: Collins R-648 Receiver in nice 
condition. Frank Scutch, w4fms @ aol.com 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price! Brian Harris 
WA5UEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Collins Manufactured Tubes 
(ca 1936-1938) Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-300, C-800, C-802, C-830B, 
C-841, C-849, C-852, Water Cooled 
Triodes such as C-207, C-858, etc, Air 
Cooled Rectifiers such as C-249A, C- 
357A, C-866, etc and Water Cooled 
Rectifiers such as C-214, C-237A, etc. 
Jim Stitzinger, WA3CEX, 23800 Via Irana, 
Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 
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WANTED: Hammarlund ED-4 Transmitter. 
Bob Mattson, W2AMI, 16 Carly Dr, 
Highland, NY 12528. 845- 691-6247 
w2ami @arrl.net 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. Rod, 
W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
Shipped by. UPS cscs. seuus-cereee $22.00 
Or on the Internet: 
www.ERmag.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 


z easy grip. [he EZ Hang square shot will clear a 100- 

BZ. Hang, Code E foot tree with ease. EZ Hang kit is $99.95 + $9.05 

32 Princess Gillian Court shipping. (We now have 10,000 satisfied customers 

Fredericksburg, VA 22406 around the world.) The EZ Hang comes with a one 
www.ezhang.com year limited warranty. 


Call Today! 540-286-0176 


WANTED: One of my “KN8GCC” QSLs WANTED ~PHESS, WiHELESS. NY: 
fromthe mid-1950s. Tom Root, 1508 Henry Photos, information wanted on Hicksville, 
Court, Flushing, MI 48433, Baldwin, Little Neck, Centereach, 
wb8uuj @core.com 810-659-5404. Northville facilities. George Flanagan, 42 


WANTED: Seeking Ham/SWL/Weather Cygnet Dr., Smithtown, NY 11787 
unbuilt kits. Gene Peroni, KAGNNR, POB = W2Krm@optonline.net_ 631-360-9011 
7164, St. Davids, PA 19087. 215-806- WANTED: Postcards of old wireless 
2005 stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 


Series 1 * Disk ] 
RL. Drake Co. 


and others. 

Now alto: ‘your rake “scrvite 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 


System 
Requirements: 


Any computer with 
Adobe Acrobat Reader®. <j, 
Performance will vory 


depending on speed of 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, manuals 
and parts. Bob Graham, 2105 NW 30th, 
Oklahoma City, OK 73112. 405-525-3376, 
bglcc @ aol.com 


WANTED: QSL card from W9QLY - Frank 
(Mac) Maruna. Will buy or trade. Will buy 
entire collections if a card from W9QLY is 
included. Will pay finder’s fee. Don 
Barsema, KC8WBN, 
donaldbarsema @ att.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 


the world of video. You can instantly access whatever part of the video you want. 


4 hours, $89.95 
2 hours, $89.95 
1 hour, $39.95 

1 hour, $39.95 

2 hours, $39.95 
2 hours, $89.95 
7 hours, $109.95 
2 hours, $49.95 
4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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Dead or Alive 


VINTAGE TUBE ELECTRONICS 


Audio Equipment - Ham & Military Radios 


*Cinema/PA/Broadcast Sound Equipment* 


Amps-Compressors-Preamps-Microphones-Reel to Reel-Mixers-Phono 
Speakers/Horns/Drivers-Receivers 


Catalin + Breadboard + Console Radios 
Computers: Apple | & Il Lisa, IMSAI, Altair 


Parts: Output/Input/Power Transformers, WECO + Sprague Capacitors 
Cloth Wire, WWII Equipment, Nassau Solder 


Vacuum Tubes: 
211/845/805/6550/12AX7/5692/GZ34/2A3/EL34/6SN7W/6922 
300B/205D/350B/VT-231/#45/#50 & More 


SS Brands Wanted $$ 


Acrosound, Altec, Ampex, AR, Brook, Capehart, Collins, Crosley, Dynaco 
EICO, EH HH Scott, Electro-Voice, EMT, ERPI, Fada, Fairchild, Fisher 
Garrard, Harman Kardon, Heathkit, JBL, Jensen, Marantz, McIntosh 

McMurdo, Mullard, National, Neumann, Ortofon, Partridge, Peerless 

Presto, Pultec RCA, Sparton, Studer, Tannoy, Telefunken, Thorens, Triad 

Urei, UTC, Western Electric 


| BUY IT ALL: FROM 1 ITEM TO COMPLETE COLLECTIONS 


CALL OR EMAIL TODAY 
610-649-4151 


www.cash4audio.com 
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— ELECTRIC RADIO BACK ISSUES — 

All Electric Radio back issues are either from the original press run or are lithographic 
reprints from the original negatives on archival quality, acid-free paper. Shipping prices 
are for delivery by media mail within the USA. Overseas, please inquire for shipping 
quotes. The on-line search for back articles is at http://www.radiolabworks.com/ 
ersearch. html 
¢ Single Issues: $4.00 Each, Postpaid 
¢ 1-Year Sets (Or Any 12 Issues) $39.00 per year + $6.00 S&H 
¢ Special Deal on Any Four Years (Or Any 48 Issues): $105.00 + $7.00 S&H 
¢ Almost all of the back issues of Electric Radio from #1 are available for $425.00 + 

$20.00 S&H, at least a 56% discount the over single-issue price. 
* For a postpaid 29-page printed back issue index, please send $3. 
¢ Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 

All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and all 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 
Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages, $15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
AAVEMISING. -------------------------- 2-2 nomen nnn e nnn nn en nn nen en en en nnn n nnn en nnnanennn nana nenennnnannannnnen $25.95 - 10% = $23.35 


Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years until 
retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many historic 


photographs and stories from former employees.--------------------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-------------------- $29.95 - 10% - $26.95 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 


NEW! Heathkit Test Equipment Products: This is Chuck Penson’s (WA7ZZE) 
companion book to his Heathkit Amateur Radio Products book, and it all about Heathkit test 
equipment that continues to be very popular, even many years after Heath’s closing. ----- $19.95 
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NEW! Hollow State Design: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum 
tubes in one 233 page, high quality volume! ------------------------ $32.95 - 10% = $29.65 


Miller’s Collecting Science and Technology: 160 pages of high-quality color photographs from museum 
collections make this hardback volume an excellent introduction to this new collecting field. Written by 
Lindsay Sterling------------------------------------------------2----- 2-2-2222 enn n enn n nen n nen n+ $29.95-10% = $26.95 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound 
pages surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. --------------------------------------------------------- 2-2-2 nnn nnn nn nnn nena nn nnn nn nnnnn nnn $24.95 - 10% - $22.45 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find informa- 
tion on tube types that were released before 1934. Includes history and good photoS.-------------------------------- 
a a $25.95-10% = $22.45 
Radio-Craft: 50 Years of Radio by Gernsback: This is a high-quality 141-page reprint of the March 1938 
edition of Radio-Craft magazine and is about the first 50 years of radio, and contains hundreds of vintage 


advertisements. -------------------------------------7----- 22 nnn nono annem nn nn nn nnn nnn nn nnn nen nn nn nnenenee $15.95-10% = $14.35 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and informa- 
LIVE, -------------- 22 =n nnn nnn nnn nnn nnn nn nnn nnn nn nnn enna nen nnnennnene nen nannana nen nnnnnnnnnn nnn nenenenennnennnnns $26.95-10% = $24.25 
Surviving Technology: Bruce Vaughan’s (NR5Q, SK) book about his early experiences in radio, and it’s also 
about building the “Ultiimate” regenerative receiver that’s based on his many successful designs, with complete 
information and schematics! -----------------------------------------------------------------------------= $32.95 - 10% = 29.95 
The All-American Five Radio: Although this book is about classic American 5-tube broadcast receivers, it also 
contains a wealth of accurate information on vacuum tube receivers, proper troubleshooting, and alignment and 
is recommended for experienced repairmen and novices alike. 92 pages by Richard McWhorter------------------ 
wanna nnn nnn nn nnn nnn nn nnn nnn nn nnn nnn nn nnn nn nnn nn nnn nnn nn nnn nn nnn nn nnn nn nnn nn nnn nn nnn nnn nnnnnnnnnnnnnnnce nen nenen= $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel tak- 
ing place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 


Poles, mentioning radio communications of the day. -------------------------------------- 22-222 n nnn $13.50 


Again Available! Tube Testers and Classic Electronic Test Gear: Written by Alan Dou- 
glas, a retired engineer, this book is packed full of valuable information about test equipment. 
166 color pages. -------------------------------------------- 2 ------- 2-2-2 === === ------ $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders. ------------------------------------ 
wanna nnn nnn nn nnn nnn nn nnn nn nnn nnn nnn nn nn nnn nnn nn nnn nnn nn nn nnn nnn nn nnn nn nnn nnn nn nnn nn nnn nanan nnn nn ne nennnnen nanan $21.95 - 10% = $19.75 
Zenith, The Glory Years, 1936 to 1945: 244 high-quality pages all about classic Zenith radios. Hundreds of 
high-quality color photos, and history from the Zenith company archives, never before available. If you like 
beautiful Zenith consoles, you will like this book! by Cones, Bryant, and Blakenship-----$34.95 - 10% = $31.45 
Zenith, The Glory Years, 1936 to 1945, Illustrated Catalog and Database: A companion volume to “The 
Glory Years,” this one has 151 pages of reproduced Zenith advertising and full serial number, chassis number, 
and production data that has never before been available in one reference manual, or to the public. 151 pages 
by Cones, Bryant, and Blankenship.----------------------------------------------------------------- $29.95 - 10% = $26.95 


Ordering Information: 
U.S. Mail Orders: Please add $5.00 shipping for one book and $1.00 for each addi- 


tional book, five or more books are shipped free to one address! Checks and 
money orders by US mail are fine. Overseas and Canadian Orders: Please inquire for 
shipping quotes. 


Available by mail order, by telephone at 720-924-0171 or on the 
Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 
Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $12.75 S&H 

Set of 15: $17.25 + $10.50 S&H 

Set of 20: $23.00 + $11.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, 9420 
STE RTE T, Amazonia, MO 64421. 913- 
634-3863. 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies of 
postwar-90’s surplus catalogs, backpack 
specs & photos. W.K. Smith 44684-0838, 
LSCI Butner — GA, PO Box 999, Butner, 
NC 27509-999 


WANTED: Hallicrafters S-29 receiver, 
working preferred, but must have a good 
antenna. Louis D’Antuono, WA2CBZ, 
8802 Ridge Blvd, APT C-2, Brooklyn, NY 
11209 718-748-9612 after 6 PM EST 


WANTED: I’m looking for information about 
Vanguard Electronic Labs of Hollis NY. 
Needed are catalogs, instruction sheets, 
company history, etc. Also want to buy a 
Vanguard/Springfield walkie-talkie. Bob 
Nickels, W9RAN @arrl.net 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. Will 
pickup if you have enough items. Glenn, 
WA4AOS, 864-684-2956 
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WANTED: Please Help! Need a 
modulation transformer for my Johnson 
500. Contact Larry Harrison, K3JRR, 540- 
852-3431, or PO Box 38, Criders, VA 
22820 
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Central Electronics Parts and Repair Support 


Nick Tusa, I5EF, is pleased to announce the resumption of parts support and radio 
restorations for the entire Central Electronics product line. No matter if your need is a 
160M conversion kit, broadband couplers, AF Filter/Limiter parts, HV capacitors or a 
replacement coil for your rig’s bias/ptt relay, we have the parts to keep your rig on the 


air. 


question via email or telephone. 


Nev, 
LOAMPS. 5 


Need help, but not a full restoration? Worried about shipping a 90-pound desk 
crusher? Don’t fret....we have special test fixtures to service individual plug in modules 
and even the VFO, absent your radio. And we can answer most any parts or service 


Coe 
: is) Sr 2, 
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Please visit our web page, http:// 
www.tusaconsulting.com/ce.html for 
latest Central Electronics information and 
pictures of our newest restoration product 
for the 100V Broadband Transmitter: 
replacement meter faceplates. Order one today 
at our special introductory price and make 
your 100V look as great as it sounds! 
Contact:, Nick ‘Tusa,. K5EF 
Telephone: 985-249-6467 


Fax: 985-249-6468 


WANTED: Case for Central Electronics 
100V transmitter. Daniel, 505-281-4293 
earlgreywdj @ gmail.com 

WANTED: Coax switch, Waters 351. Call 


or write Bich, 714-521-2430 
WA6AGL @att.net 


WANTED “AN/FRR-24 or AN/FRR-37 or 
AN/FRR-10” original Navy pictures and 
Fair Radio sales ads. Also would also like 
to hear from other owners for a possible 
upcoming series of ER articles. Thanks! 
Brian, KN4R, 704-657-8910 
brianharrison @ embarqmail.com 


WANTED: 1! would like to hear from owners/ 
users of Frequency Meter FR149A/ 
USM159, especially with info on an early 
manual for the unit (I have a late manual), 
for a possible ER article. Please email me 
at wa2ejt59 @ stny.rr.com or call 607-754- 
2848 evenings between 6 and 7PM 
Eastern. Thank you, Joe Long, WA2EJT 
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Electric Radio T-Shirts 

The front displays the logo from the 
cover of ER (the tube logo, Electric 
Radio, and “celebrating a bygone 
era’). The back has “Real Radios 
Glow in the Dark” (used with the 
permission of Classic Radio). The 
T-shirts are 100% cotton and come 
in Small, Large, X-Large, XX-Large. 
The color is slightly lighter than the 
cover of ER. $17.00 delivered, $18.00 
for XXL. (Medium Available by 
Special Order) 
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| 119 E. George St — 
Ay ee ote + s)) Batesville, IN 47006 
Manuals A mannatls y USA 


Order on-line at: ' 
www.w7fg.com We are your 1-stop source 
for radio, test equipment, 


Send your questions to: and audio manuals 


sales@w7fg.com 


Order by phone: 


(812) 932-3417 PayPalh 
800-807-6146 US only ‘ 


customer satisfaction guaranteed! 


ANNOUNCING THE NEW 


BRETING— 49° 


COMMUNICATIONS RECEIVER 
13 TUBES 


Frequency Coverage 34,000 to 550 Ke. 
in 5 Bands 


FEATURING 


e HIGH-Q COILS 

e 1560-KC, I.F. 

@ NEW 1852 IN’ R.F. STAGE 

e EFFICIENT IMAGE REJECTIVITY 


PLACE ORDERS WITH YOUR JOBBER FOR NOVEMBER DELIVERY 


BRETING RADIO MANUFACTURING CO. 


1815 VENICE BLVD. 


Los Angeles U. S. A. 
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_ Subscription Information 


Published Monthly 

Rates within the US: 7 

Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


| Rates outside the US, by airmail only: 
Canada : US $54 


All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 
Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals may now be purchased 
online at WWW.ERMAG.COM 
Visa, Mastercard and American Express 
Call for FAX 


email: Ray@ERmag.com 
The Electric Radio mailing date is posted monthly at www.ermag.com 


| Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel 
all-cotton style with an adjustable 
rear headband and a 3-inch front 
brim. The background color is 
khaki, and the ER) logo: is 
embroidered in 4 colors, not 
printed. These hats will hold up 


for a long time. 


aes) $22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
7/14 ; 
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Ciassic Radio headset. 


Now enjoy the rich audio of 

your vintage receiver with a 

Professional quality headset 
built just for you. 
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